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FOR ACCURACY, QUALITY, DEPENDABILITY 





Brass Case Barometer 

Best quality, temperature compensated 
movement. Open faced, silver-metal dial. 
NDEA-APPROVED model has inch- 
and-metric dial, % 22501 & M., $55.00. 
Standard “inch” dial, «2250, $55.00. 














Mason’s Hygrometer 

Relative humidity easily read. Fine con- 
struction includes wood-laminated plas- 
tic case, 414" x 812". Mercury filled tubes. 
Perfect classroom instrument. 5522, 
$11.00. NDEA APPROVED. 





Maximum -Minimum 
Thermometer 

Tells the Aighest and lowest 
temperatures reached since 
last reset, as well as the 
present temperature. Resets 
by means of magnet sup- 
plied. 1014” gray Tenite 
plastic case with black scale 
and white numerals. Range 
from minus 38° to +120° F. Indispens- 
sable for every weather station. x 5458, 
$12.95. NDEA APPROVED. 








Windscope* Wind Speed and 

Direction Indicator 

Read both speed and direc- 

tion on a single dial. Self- 

contained transmitter—no 

outside power source 

needed. Receiver mounts 
conveniently indoors. Easy to install and 
maintain. Outdoor parts corrosion re- 


sistant. *3105, $99.95. 
*Reg. U.S. Pat. Off. 





fo 


Sling Psychrometer 

The accepted standard of all hygrometers 
for accurate measurement of relative 
humidity. Numerals and graduations are 
etched on two 9” gold back, mercury 
filled tubes, ranged from 20° to 120° F. 
in 14° divisions. Has protective case. 
* 1328. Price on application. 








Cyclo-Stormograph Recording Barometer 
Seven-day clock; unit diaphragm gives 
continuous written record permitting 
study and forecast of the weather. Ma- 
hogany base with clear plastic cover. 
Complete with year’s supply of charts 
and bottle of ink. «2314, $175.00. 


Taylor Instruments combine masterful craftsmanship with unequalled 

accuracy. Known the world over since 1851, they have become the accepted 
standard for quality in the field of instrumentation. Today, as in 1851, Taylor 
stands behind every instrument sold. We invite your inquiries about any of 

the Taylor Instruments that may assist you in your instructions. Our products 
are available through your local school or scientific supply house. Be sure 

you specify Taylor... accept no substitute... buy American. Taylor Instrument 
Companies, Rochester, N.Y., and Toronto, Ontario. 


“Taylor /nstruments’ MEAN ACCURACY FIRST 
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These NSTA Publications? 


PLANNING FOR EXCELLENCE IN 
HIGH SCHOOL SCIENCE 


Developed by a conference on Selected Problems 
in Secondary School Science; shows place for and 
type of science teaching needed in the scientific 
and educational enterprises of today. 1961. 64p. 
| ee - $1.00 


SCIENCE FOR THE ACADEMICALLY 
TALENTED STUDENT 


Report of a Conference sponsored jointly by the 
National Education Association Project on the 
Academically Talented Student and the Future 
Scientists of America Foundation of the National 
Science Teachers Association. Contains chapters 
on identification, course content, and teaching 
methods. 1959. 64p. (47-121)......... $0.60 


NEW DEVELOPMENTS IN HIGH 
SCHOOL SCIENCE TEACHING 


Provides information on science seminars, new 
types of programs in general science, earth science, 
physical science, biology, chemistry, and physics. 
a |: |) ee $1.50 


(Order by stock number. 


QUALITY SCIENCE FOR 
SECONDARY SCHOOLS 


Suggestions for improving the science program 
and specific courses in junior and senior high 
schools with special reference to the continuous 
science program, kindergarten through twelfth 
grade. 1960. 210p. (47-136)..........$3.00 


ENCOURAGING FUTURE 
SCIENTISTS: STUDENT PROJECTS 


Designed to help students get ideas for science 
projects; includes discussion of 14 categories or 
different classes of projects. 1958. 23p. 
(47-126) Ae Fe . $0.50 


LET’S BUILD QUALITY INTO OUR 
SCIENCE TESTS 


Emphasizes the importance of achievement in 
aspects of critical thinking; includes examples of 
tests for use in teaching or evaluation. 1958. 
Se. (61108).....-.... easy 


Make _ checks 


payable to National Education Association) 





SEND ORDERS TO: 


Publication-Sales Section 
National Education Association 
1201 Sixteenth Street, N.W. 
Washington 6, D. C. 


DISCOUNTS on quantity orders of the same 
publication shipped to one address, unless 
otherwise specified, are as follows: 2 to 9? 
copies, 10%; 10 or more copies, 20%; 
flat rate to bookstores and other agencies 
for resale, 20%. 




















Weleh 
COLOR MIXER 


A completely self-contained demonstration unit 


SHOWS— 


Primary Colors 
False Primaries 
Complementary Colors 
Color Fatigue 
Contrast Effect 





Complementary Shadows 


DETAILED TEACHER GUIDE INCLUDED 





No. 3671. | 


No accessory equipment is required. The unit is portable and always 
| ready for use. It operates on 115 volts. 


All the additive color phenomena ordinarily presented in elementary 
physics courses can be demonstrated with this convenient apparatus. 


Three separate light sources, each with independent intensity control 
and removable filter holder, are contained in the 15-inch cubical 
cabinet. Large overlapping color spots are brilliantly projected onto the 


10%2x10%-inch ground glass screen on the front surface. Seven diff- 
erent color filters are included. 





3671. COLOR MIXER, Singerman Each, $139.50 | 


(Adapted from a design by Joseph Singerman, Queen’s Coilege, Brooklyn, N. Y.) 


W. M. WELCH SCIENTIFIC COMPANY | 


DIVISION OF W. M. WELCH MANUFACTURING COMPANY 
ESTABLISHED 1880 
1515 SEDGWICK STREET, DEPT. T. CHICAGO 10, ILLINOIS, U.S.A. 
Manufacturers of Scientific Instruments and Laboratory Apparatus ————_ ae Se x af 
































2 THE SCIENCE TEACHER 





THE 


we) OF FDP) D 


THACHER 





EDITORIAL DIRECTOR 
ROBERT H. CARLETON 


Editor .... FRANCES J. LANER 
Staff Assistant PHYLLIS R. MARCUCCIO 
Advertising and 

Circulation . GEORGE A. CROSBY 
Memberships 

and Subscriptions EpiTtH M. LANGLEY 


ADVISORY BOARD 


ALFRED B. BUTLER (1961) Chairman 
Washington State University, Pullman, 
Washington 

MILDRED EINzIG (1961) 

Cleveland Public Schools, Cleveland, 
Ohio 

ALAN MANDELL (1963) 

Norfolk County Public Schools, 
Norfolk, Virginia 

HowarpD P. McCo.Litum (1962) 

State Department of Education, 
Baton Rouge, Louisiana 

JAMES A. RUTLEDGE (1962) 

University of Nebraska, Lincoln, 
‘Nebraska 

DoroTHY VAUGHN (1963) 

Neodesha High School, Neodesha, 
Kansas 


SCIENCE CONSULTANTS 


WILLIAM JONES BOWEN, National Institutes 
of Health, Biology 

PRESTON E. CLoup, Jr., U. S. Geological 
Survey, Earth Sciences 

Leo SCHUBERT, American University, 
Chemistry 

Howarb J. Laster, University of Maryland, 
Physics 

FoRREST WESTERN, U. S. Atomic Energy 
Commission, Atomic Energy 


The National Science Teachers Association 
is a department of the National Education 
Association and an affiliate of the American 
Association for the Advancement of Science. 
Established in 1895 as the NEA Department 
of Science Instruction and later expanded as 
the American Council of Science Teachers, 
it merged with the American Science Teach- 
ers Association and reorganized in 1944 to 
form the present Association. 





Journal of the National Science Teachers Association 


Volume 28, Number 5 ¢ September 1961 


DOORWAYS TO HEALTH CAREERS THROUGH BIOLOGY 
Israel Light and Julian A. Waller 


FEDERAL SUPPORT FOR EDUCATION 


PHYSICS FOR EUROPEAN SECONDARY SCHOOLS 
Fred W. Fox 


REBUILDING THE SCIENCE PROGRAM 


Teaching Modern Atomic Structure 
Jack W. Eichinger, Jr. 


The Laboratory and Science Teaching 
Milton O. Pella.......... 


Science Research in the High School 
Flavin J. Arseneau 


CLASSROOM IDEAS 


Crude Drug Media Effect on Fungi Cultivation 
Arnold I. Miller 


Protein Structure 
John N. Aronson 


Visual Aid for Teaching Electron Configuration 
Alfred L. Miller and Ertle Thompson 


Book REVIEWS 


SCIENCE TEACHING MATERIALS 
ee re ere 
Professional Reading 
Audio-Visual Aids....... 
Apparatus and Equipment. . . 


LETTERS 


EDITORIAL 


NSTA ACTIVITIES 


CONVENTION NOTES 


NSTA CALENDAR 


INDEX OF ADVERTISERS..... 


13 


29 


32 


39 


41 


46 


65 


69 
72 
75 
80 


49 














We are pleased to receive Planning for 
Excellence in High School Science. It is 
an excellent supplement of worthwhile 
contributions to create an awareness of 
the nature of today’s problems in science 
education and possible solutions of these. 


LILLIAN M. PARROTT 
Douglass High School 
Baltimore, Maryland 


I wish to thank you and your office for 
the courtesy of sending me a copy of 
Planning for Excellence in High School 
Science. | have read it word by word and 
think it a most excellent statement. 

One stress in the statements I most 
appreciate. That is the emphasis that 
science is a human activity. This long 
and agonizing fight between “science” 
and “the humanities” is of the essence of 
human stupidity. 

Each type of human activity has value. 
“Science,” whatever it is, is as “human- 
istic’-—by definition—as any activity 
within what we call “the humanities.” 
And I say this as one who began his 
educational career as a “teacher of 
English.” 

Keep up the good work, if keeping up 
the good work means more and more of 
the quality of this publication. 


Davip H. BARNES 
NEA, Research Division 
Washington, D. C. 


page 6. 





Thank you for your copy of the recent 
publication entitled, Planning for Ex- 
cellence in High School Science. It has 
been my privilege to read portions of 
this publication, and I have found them 
realistic and practical in their application. 

Best of all, however, this publication 
is written in “down to earth” language. 
It is my opinion that more professional 
organizations should follow the pattern 
of presenting their materials in a manner 
which can be understood by all literate 
persons who may wish to read them. This 
is a fine job. 

W. DALE CHISMORE 
State Department 

of Public Instruction 
Des Moines, lowa 


Thank you very much for your 
thoughtfulness in sending to me a copy 
of Planning for Excellence in High 
School Science. Without question the 
leaders at your Conference addressed 
themselves to one of the most important 
problems facing our schools today. I feel 
confident that the excellence of your re- 
port will stimulate constructive thinking 
on every level. 

CLAYTON E. ROSE 

New York State 
Teachers Association 

Albany, New York 


This is to acknowledge receipt of your 
complimentary copy of Planning for Ex- 
cellence in High School Science, and 
other publications which we received at 
an earlier date. We hope to give some 
conference or workshop study this sum- 
mer to the problem of developing a 
course of study in science. The bulletin 
will give us some guidance for this task. 


R. C. ROBERTS 

State Department of 
Education 

Jackson, Mississippi 


THIS MONTH'S COVER .. - 


The porthole of a germfree chamber in the labora- 
tory replaces the traditional doorway in research 
experimentation. Through these “porthole” doors can 
be found unlimited opportunities leading to many 
health careers described fully in the lead article on 


The “guinea-pig eyeview” looking out into the 
world of germs from the inside of the germfree equip- 
ment was caught by research photographer, Irving 
L. Bragg of the National Institutes of Health. 
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An examination of the NSTA seal re- 
minds us that the National Science Teachers 
Association is comprised of people inter- 
ested in science teaching at the elementary 


school, secondary school, and collegiate 
levels. Furthermore, that its members work 
to improve the professional status of science 
teachers and effectiveness of their efforts in 
teaching science. 

The record of NSTA accomplishments is 
one to which we can point with considerable 
pride. Membership has increased from 1745 
in 1945 to 16,000 in 1961. Comparisons of 
NSTA’s annual budgets over the fifteen-year 
period show that the extensiveness of ac- 
tivities and magnitude of NSTA operations 
have grown proportionately. Its growth 
record clearly indicates that NSTA is no 
longer a struggling infant. In fact it is 
rapidly completing the years of its adoles- 
cent development. During the next few 
years it must make new decisions, important 
decisions. These decisions may well deter- 
mine its future stature as a professional 
Association, which is truly representative of 
the nation’s science teachers who must go 
forward in ways that will serve the best 
interests of their profession. 

Although our membership is made up of 
elementary school teachers, secondary 
school teachers, college teachers, super- 
visors, administrators, educators, and repre- 
sentatives from business and industry, we 
are joined together in the NSTA enterprise 
with one common interest, the improvement 
of science teaching in schools and colleges. 
We are concerned not only with how the 
Association can serve us as individuals but, 
more important, how we as_ individuals 
can better serve the science education pro- 
fession through our Association. 

Never has _ there 
been greater national 
concern about the im- 
provement of science 
teaching. Never have 
there been so many 
interested groups 
wanting to help. With- 
in the membership of 
our Association, we 
have the ultimate means for getting the job 
done; for we are the science teachers of 
America. Furthermore, we have the poten- 
tial power to define the ends and give effec- 
tive direction to the means. The power rests 
within our determination to get on with the 
job. In turn our stature as a professional 
Association will be determined by how we 
go about mobilizing and exercising this 
power. There are at least three ways in 
which NSTA must go forward vigorously 
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and with clear vision of what can be done 
in the future. 

The Association must strengthen its publi- 
cations efforts. This must be done by care- 
fully studying the needs that can be served 
best by this medium and then planning a 
long-term publications program accordingly. 
NSTA publications should be conceived 
within such order of significance and such 
quality of production that members will con- 
sider it a professional honor to contribute 
their talents in the work that it will take to 
produce them. The Association cannot attain 
professional prestige by continuing the 
policy of publishing materials only when 
and if opportunities with built-in financial 
aid come to the attention of its officers. 

A second way in which the Association 
must move ahead is by doing more for the 
elementary school and college science 
teachers. The bulk of NSTA activities has 
been in secondary school science. A dis- 
proportionate emphasis upon the secondary 
school level is no doubt accounted for by 
the persistence of two assumptions: 


1. Science in the schools should be 
studied primarily at the secondary 
school level. 

2. College science teachers are highly 
trained specialists in their respective 
fields and, therefore, are exemplary 
teachers. 


Today few, if any of us, consider these 
assumptions to be valid. At present the 
needs of elementary school and college 
science teachers may be more acute than 
those of secondary school science teachers, 
and NSTA should be doing more in these 
particular areas. 

Finally, the Association should be work- 
ing toward the development of clearly 
formulated policies regarding its position on 
current issues and problems in science 
teaching. This should be done wherever 
evidence warrants such definite commit- 
ments. Where the evidence is lacking or in- 
complete the Association should strongly 
support appropriate research. Once policies 
are formulated directions for effective action 
should be delineated. The Association must 
no longer be satisfied with the practice of 
improving policies to meet specific issues 
and problems as they are encountered. Nor 
should its activities be limited to short-term 
chores for agencies with special interests in 
science teaching. 

It is proposed that in the year ahead we 
should make substantial progress in the 
three proposals described. More immedi- 
ately, during 1961-62, we should focus 
attention upon the most critical phenome- 
non with which we as teachers must work, 
the learner. It may be that in our recent 
all-out efforts to update and upgrade science 
teaching we have become so preoccupied 
with the science phenomenon that we have 
lost sight of the learner. Efforts to improve 
science teaching exclusively by increasing 
the science teacher’s sophistication in 
science may soon reach the point of 
diminishing returns. It is past time that we 
should begin to consider the far more com- 
plicated phenomenon, the learner. We know 
all too little about learning as it relates to 


achievement in science. Much of what is 
done in science classes today is based upon 
theories of learning that have long since 
been demonstrated to be untenable. For 
these reasons it is proposed that the Asso- 
ciation during 1961-62 focus attention on 
the learner in five major areas: 


1. We should be more concerned about 
the learner in our curriculum plan- 
ning. In recent curriculum efforts 
major attention has been given to 
science and for good reasons. But no 
curriculum becomes effective that is 


out of line with sound learning 
theory. 
2. Evaluation programs, schemes, and 


devices should be examined in light of 
modern learning theory. Often the de- 
vices used contradict what is known 
about learning and the role of evalu- 
ation in the learning process. 

3. Staffing problems in schools are rather 
exclusively settled in terms of what is 
to be taught rather than for whom the 
teaching is to be done. 

4. Programming in science is usually de- 
cided by defining the content of 
courses and arranging them in a 
sequential order based upon content 
development. It may well be that the 
psychological factors involved in de- 
velopmental learning would be better 
served if sequences in science were to 
a larger extent based upon the process 
goals of science teaching rather than 
the content goals exclusively. 

5. Facilities too often are planned with 
more regard for what is to be taught 
rather than for how it is to be taught. 


The 1962 Convention of NSTA has been 
planned to provide members an opportunity 
to focus attention on the learner in the five 
areas outlined. We are hopeful that the de- 
liberations of members will lead to conven- 
tion resolutions. These in turn will serve as 
suggested guidelines for the future work of 
the official NSTA committees and boards, 
thus leading to an ever more effective pro- 
fessional Association. 

J. DARRELL BARNARD 
President, NSTA (1961-62) 





International Education 
Opportunities, 1962-63 


During the 1962-63 school year, ap- 
proximately 400 grants are available for 
teaching abroad in 40 countries. Elemen- 
tary, secondary, and junior college 
teachers of all subjects may apply 
through the teacher exchange program 
administered by the U. S. Office of Edu- 
cation in cooperation with the Depart- 
ment of State. Applications will be ac- 
cepted from August | through October 
15, 1961. For information write Teacher 
Exchange Section, Office of Education, » 
Department of Health, Education, and 
Welfare, Washington 25, D. C. 








More than 150 different occupations are to be found in the 
health field. The personnel shortages described in the follow- 
ing paragraphs suggest quite clearly that literally thousands 
more such specialists are needed in practically every category. 
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T eighteen, Joe had been in and out 

of a training school for delin- 

quents twice. His speech defect had 

marked him. His school had never in- 

cluded the services of a speech thera- 
pist or psychologist. 

In a city where Mr. Jones lived, the 
health department tried to set up a 
voluntary plan with the local medical 
society whereby all women of child- 
bearing age could have a vaginal smear 
taken regularly as a preventive check 
for cancer of the uterus. The massive 
project never got started because of the 
bottleneck caused by the lack of trained 
medical technologists in the clinics and 
private patholozy laboratories. 

A housewife was “going crazy” try- 


By ISRAEL LIGHT and JULIAN A. WALLER 


Public Health Service, U.S. Department of Health, Education, and Welfare, Washington, D.C. 


ing to locate a nurse to help take care 
of her husband who had just come out 
of a serious operation and who would 
be bedridden and helpless for at least 
six weeks. There just were not any 
nurses to be had! 

Eight-year-old Joanne was in the 
Children’s Hospital, flat on her back 
with polio. Long and tedious sessions 
of exercise and massage could at least 
get her to the crippling-walk stage, if 
only more physical therapists with the 
proper training were available! 

The branch plant of the chemical 


company was having a morale problem 
with its employees, because, among 
other things, the meals in the cafeteria 
were mighty bad. Why? The manage- 
ment had not been able to find a com- 
petent dietitian or food service super- 
visor. The families of the employees 
were also unhappy because of the chok- 
ing fumes which came from the plant 


NOTE: Dr. Light is Information Officer 
in the Bureau of State Services, and Dr. Wal- 
ler is a physician in the PHS Regional Office, 
Atlanta, Georgia. 
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chimneys. Clearly, an air pollution 
engineer was needed. 

If science teachers have a suspicion 
that, somehow, they are implicated in 
these little vignettes—they are right! 
In self-defense, some might say: “Why 
come to us? That’s what vocational and 
career counselors are for! I teach 
science!” 

But, the problem is not so easily 
ignored. No one denies the key role 
played by vocational counselors in 
guiding students toward career plans 
and decisions. These people possess 
considerable information on career op- 
portunities, their particular academic 
requirements, and employment possi- 
bilities, and are heavily involved in the 
assessment of aptitudes and skills. Stu- 
dents should have all this information 
about their career interests and about 
their own capabilities. At the same 
time, many educators feel that it is the 
subject-matter teacher who _ initially 
lights the fire or fans the flame of inter- 
est in many students, who then seek the 
career details from the vocational 
counselor in the school. 

This is but one way of saying that, 
in the widespread call for more science 
in secondary schools, a major function 
of these courses has been overlooked. 
They not only prepare students for col- 
lege work in these many fields; at least 
as importantly, they also motivate stu- 
dents to choose these careers. For many 
students the first and dominant image 
of what life as a scientist and engineer 
can be—is obtained in the classroom. 


Health Career Shortages 


Emphasis must be given to health 
careers for a number of reasons. First, 
medical science has reduced infant 
mortality and enhanced the health of 
adults to the point where most of us 
are living longer. Since 1900, life ex- 
pectancy has jumped from somewhat 
over 40 years to about 70 years. The 
communicable and infectious diseases, 
such as diphtheria, whooping cough, 
small pox, typhoid, scarlet fever, and 
malaria have given way to the chronic, 
degenerative diseases, like cancer and 
heart ailments. These diseases often 
require extended treatment and a bat- 
tery of newly-developed skills and 
talents under qualified personnel. 

Second, research is developing new 
methods of diagnosis and therapy, if 
not cure, to a host of neurologic and 
metabolic disorders such as cerebral 
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palsy, muscular dystrophy, cystic fi- 
brosis, and multiple sclerosis as well as 
for the more conventional, better 
known ailments. Again, these develop- 
ments have added “staff” to the physi- 
cian in the form of new health-related 
specialties listed on page 10. 

Third, a number of health and hos- 
pitalization plans bring many more 
people within the range of treatment 
more frequently. The individual is in- 
creasingly interested in staying well as 
compared with getting well. This means 
more physical checkups, more special- 
ized examinations, and more therapy 
in more clinics and hospitals, requiring 
more staff to use more and ever newer 
tools of diagnosis and treatment. 

Fourth, some 70 million more people 
will be added to our national popula- 
tion in the coming twenty years—a 
number almost equal to the entire 
country’s population in 1900. 

Fifth, the proportion of the young 


and the old in the total population is 
increasing at a faster rate than is the 
25-60 age group. This results in in- 
creasing competition among the pro- 
fessions for personnel, and the new or 
the glamorous ones win—nuclear engi- 
neering, astronautics, medicine (the 
physician), and research are examples. 
At the same time excellent training and 
Career opportunities remain in many of 
the less esoteric health professions so 
that both the average and brighter stu- 
dents can often find a satisfying life- 
work in helping people. 

Why focus on biology? Because there 
still unfortunately exists a pattern of 
high school course offerings and grad- 
uation requirements in which biology 
may be the only science to which thou- 
sands of students get an exposure; the 
biology course provides the most 
comprehensive introduction to health- 
career possibilities; and the biology 
course is in the process of completely 


The nurse and physician are important contributors to medical science research which includes the 
exercise and development of new methods of diagnosis and therapy for improving infant health. 
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being overhauled by means of the 
exciting developments of the Biological 
Sciences Curriculum Study, University 
of Colorado, Boulder. 


Health Careers Identified 


Now, who are these people who work 
in the medical-health field? Some forty 
are presented, as a random selection, 
and are grouped in seven categories 
based on areas of major emphasis given 
in the following: 


Basic Sciences 


Laboratory Technician 

Physiologist 

Statistician 

Medical Entomologist or Lymnologist 
Basic Science Researcher 


Bacteriologist or Mycologist 
Food and Drug Chemist 
Geneticist 

Direct Patient Care 
Physician 
Dentist 
Registered or Practical Nurse 
Optician, Oculist, Optometrist 
Chiropodist 
Ambulance Driver 
Physical Therapist 
Occupational Therapist 


“ducational Interests 


Health Educator 

Public Health Service Program 
Representative 

Voluntary Health Agency Worker 

Medical Science Writer 


In the comprehensive scientific community of the National Institutes of Health, this woman physician 
finds many opportunities for professional development available in research and medical health. 








Speech Therapist 
Teacher of Deaf, Blind, Retarded 
Hygiene Teacher 


Psycho-Social Interests 

Public Health Nurse 

Psychologist 

Medical Social Worker 

Psychiatric Social Worker 

Public Health Anthropologist or 

Sociologist 

Vocational Rehabilitation Counselor 

Mechanical Interests 


Brace or Limb Maker 
Medical Artist or Photographer 


Administrative Interests 


Hospital Administrator 
Voluntary Health Agency Worker 


Other 
Mortician 
Sanitarian 
Medical Secretary 
Drug Salesman 
Veterinarian 
Nutritionist 
Sanitary Engineer 


The National Health Council has 
issued an education and training calen- 
dar of 76 health careers. This appears 
elsewhere in this presentation as a use- 
ful shorthand reference. 


Course Content Relevance 


Rather than spell out in compilation 
form the various duties and skills re- 
quired of a long series of health spe- 
cialists, the following paragraphs iden- 
tify the subject-matter elements in a 
typical biology course and indicate one 
or more careers affiliated with the medi- 
cal-biological-life sciences for which 
such facts and knowledge are particu- 
larly pertinent. Bluntly stated, the 
authors realize that what students are 
learning and reading about in a book 
constitutes at worst a set of facts to be 
recalled at periodic examination time, 
or perhaps some interesting facts to be 
forgotten conveniently the following 
year. The student can learn that these 
facts are used “for real’ by people who 
spend a lifetime healing the sick and 
keeping the rest of us in good health. 

Many of the professions listed above, 
for instance, can be illustrated ade- 
quately by referring to a number of 
topics which are usually taken up in all 
biology classes. These topics include: 
cell structure and function, plant group- 
ings and discussion of common plants, 
classification of the animal kingdom, 
relationships between man and insects, 
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physical and mental health, the human 
body, basic hygiene, reproduction and 
heredity, life of the past and present, 
and the wise use of natural resources. 

Every one of these subject areas is 
parent to a number of practical health- 
oriented specialties. A variety of health 
professions cut across several subjects 
in their preparation and application. 

Is cell structure and function the sub- 
ject of the day? The list of specialists 
drawing upon this subject would in- 
clude the physiologist who studies why 
the heart muscle fatigues, or changes in 
cell metabolism causing arthritis, dia- 
betes, muscular distrophy, cancers, etc. 
The bacteriologist, virologist, and my- 
cologist are interested in minute cellular 
differences which might make one or- 
ganism benign while a closely related 
cousin is malignant and a killer. By 
knowing such differences, proper ther- 
apy can be developed. The medical 
technologist, on the other hand, wants 
to know how to distinguish different 
types of blood cells and how to identify 
a single cancer cell in a smear contain- 
ing several thousand normal cells, while 
the biochemist and electron micro- 
scopist may use cell level studies to 
learn about basic life processes. 

Perhaps you are discussing plant 
groupings and common plants. The 
future pharmacologist would like to 
know that lily of the valley contains a 
heart stimulant, or that pain killing 
drugs come from the oriental poppy. 
But the accident-prevention specialist 
would also like to know this because 
the decorative castor plant which pro- 
duces castor oil can kill a child who 
ingests the bean. Many other garden 
plants have similar toxic effects. 

The future biochemist might be in- 
terested here in the plant oils which 
make poison ivy a problem, or in the 
nutritional value of different plants and 
the possible relation of certain plant 
oils to the prevention of heart disease 
(which, of course, would interest the 
nutritionist). The immunologist wants 
to know why certain pollens cause 
allergies and related effects. 

Many specialists are interested in the 
bacterial and mycotic groups, from the 
sanitarian who must know about food 
contamination and the process of sew- 
age degradation to the nurses, labora- 
tory technicians, and others, who must 
culture and sterilize areas with patho- 
genic organisms. 

An adequate knowledge of the classi- 
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Here a nurse assists during cardiac catheterization and is an important part of the team which is conduct- 
ing research on heart function while doing the utmost for the patient. In addition to medical scien ists, 
other members cf the research team include the electrocardiographic and laboratory technicians. 


fication of the animal kingdom is vital 
to a number of professions from the 
veterinarian, through the sanitarian or 
epidemiologist who may have to iden- 
tify which animal is most likely to carry 
rabies, psittacosis, or a number of para- 
sitic diseases, to the lymnologist who 
determines that a certain snail transmits 
parasitic worms to man while another 
snail which looks exactly like it is 
harmless in this respect. 

When the class studies insects, a 
number of specialists will indicate their 
relevance to the subject. The medical 
entomologist wants to distinguish the 
various mosquitoes that carry yellow 
fever and malaria, the flies that carry 
sleeping sickness and a host of exotic 
diseases, the fleas which still carry 
bubonic plague in California, or the 
ticks which carry Rocky Mountain 
spotted fever or Rickettsial Pox. Fu- 
ture sanitarians, biochemists, and nutri- 
tionists might want to be familiar with 
insecticides such as DDT and Dieldrin 
to control disease vectors and crop de- 
stroyers. And why do certain insects 
become resistant to insecticides? The 
geneticists are working on this question 
and at the same time are finding out 
how to control insects by sterilizing the 
male with X ray so that the female who 
mates only once in a lifetime will pro- 
duce sterile eggs. 





We now enter the “traditional” sub- 
ject area of health professions—the 
human body, physical and mental 
health, and basic hygiene. The three 
groups of workers concerned with di- 
rect patient care, educational interests, 
and psycho-social interests find their 
operational sustenance here. In addi- 
tion to those who are directly related to 
the therapy of acute disease, we would 
like to emphasize three trends that are 
apparent in the lists of health related 
professions or fields. 

First is the development of informa- 
tion specialists—the health educators, 
science writers, program representa- 
tives, and voluntary health agency 
workers—who are attempting to bring 
to the public an awareness of the pre- 
vention and early treatment of disease. 
Second is the burgeoning group of 
people interested in the late complica- 
tions of disease, with the “back room” 
children of yesteryear. This list includes 
the physical and (occupational and 
speech) therapists, teachers of excep- 
tional children, vocational rehabilita- 
tion counselors, medical social workers, 
public health nurses, and brace makers. 

Third is the trend toward medical 
administration and the coordination of 
existing resources. For this reason we 
have included the medical sociologist 
and anthropologist. These latter two 
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After you are graduated 
from high school 
these health careers take 


this training—figured in years 


Administrative procedure analyst 








professions are currently studying past 
and present tribes and ethnic groups to 
learn more about patterns of medical 
care and how to motivate groups to 
seek adequate health supervision. 
Reproduction and heredity are al- 
ways interesting subjects to the student. 
For the mathematically oriented indi- 
vidual, a career in genetics presents 
such challenges as the hereditary pat- 
tern of rare diseases; namely, sickle cell 
anemia and amyotrophic lateral scle- 
rosis, or such common conditions as 
the heart diseases and cancers. The 
basic science researcher can devote his 
time to the effects of radiation on food 
and insects, both of which, by the way, 
are of interest to the sanitarian. 
Radiation, of course, brings up the 
health problems related to the pollution 
of air, water, and food supplies which 
have their own army of superspecialists. 
This group again deserves mention in 
any discussion of the wise use of natu- 
ral resources. We have a two-fold job, 
namely, to preserve our valuable food, 
air, and water supplies which are al- 
ready gravely threatened, and to teach 
the public to conserve its human re- 
sources through proper care of mind 
and body, through accident prevention, 
adequate immunizations, etc. 
. This necessarily brief scanning of 
biology-course topics relevant to health 
careers is presented to alert the teacher 
to the broad spectrum of disciplines in 
the medical-biological-life sciences in 
which interested and talented young 
people can find fascinating, lifelong 
professional careers. (Space limitations 
do not permit examination of the tre- 
mendous opportunities in the so-called 
“laboratory sciences” which are directly 
related to the laboratory exercises ac- 
companying classroom instruction in 
biology, as well as other courses. ) 


From Textbook to Job 


Exposure to the realism, understand- 
ing, and utility of biology course 
subject-matter invites follow-through. 
Health careers abound in any commu- 
nity: hospitals, clinics, pathology labo- 
ratories, dental laboratories, the offices 
of physicians and dentists, company 
plants, public schools and colleges, 
restaurants, nursing homes, public 
health departments, local headquarters 
of voluntary health organizations, and 
research laboratories. It is “old hat” for 
the classroom teacher to invite “out- 
siders” to visit the classroom for pur- 
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Complicated instrumentation is becoming more essential to medical research and to medical procedure. 
This work calls for the development of many specialized skills and talents in technical fields. 


poses of vocational enlightenment. The 
teacher should continue this practice of 
relating the instructional program to 
the workaday world. (By the way, 
how many biology teachers call in the 
coroner or the police department’s 
laboratory chief, when it is desired to 
show the versatility of the microscope? ) 

The added recommendation here is 
that the teacher should supplement the 
classroom and textbook presentation by 
inviting those people who can add to 
the student’s fund of basic knowledge. 
The fascination of the subject can be 
as effective, if not more so, than the 
livelihood aspects. Thus, a talk by a 
pathologist or bacteriologist who ex- 
plains and describes the latest findings 


of the contents and workings of Golgi, 
or the manner in which viruses are be- 
lieved to reproduce, or the way typhoid 
was tracked to its source in a recent out- 
break—such presentations may do 
more to fire students’ enthusiasm for a 
subject or discipline than a catalog of 
where people do what, for how much 
pay, and how much training is required. 

These outside contacts possess four 
particular advantages: (a) the teacher 
can be stimulated; (b) the pattern of 
classroom instruction is varied; (c) stu- 
dents may be led voluntarily to under- 
take special studies or experiments; and 
(d) some students may look for sum- 
mer and/or part-time employment in 
these fields. (Obviously, there is no 
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better way to apply learning to work 
than through actual on-the-job ex- 
perience. ) 


Source Material 

The references included here are rep- 
resentative and not exhaustive. They 
can serve science teachers, vocational 
guidance counselors, and students. All 
three groups should either communi- 
cate with or seek the publications of the 
National Health Council, a nongovern- 
mental organization which maintains a 
highly competent, active, and useful 
Health Careers staff and program. The 
single most useful and outstanding pub- 
lication of the NHC in this field is 
Health Careers Guidebook, published 
in 1955. This volume includes the de- 
tails of more than 150 careers in the 
health field. A supplement, New Ca- 
reers in the Health Sciences, is equally 
valuable, and will be available in the 
early fall. A copy of these two publica- 
tions should be in every high school 
library and vocational counselor’s 
office, large or small. 

The following bibliographies, se- 
lected randomly, may be helpful in 


The young technician becomes a valuable employee in the research laboratories. 


to become a fully qualified professional scientist. 


starting the search for information con- 
cerning specific health professions: 

Careers in Science. A Selected Bibliog- 
raphy for High School Students. Ameri- 
can Association for the Advancement of 
Science, 1515 Massachusetts Avenue, 
Washington, D. C. 1961. 22p. (15¢) 

Career Opportunities. New York Life 
Insurance Company, 51 Madison Ave- 
nue, New York 10, N. Y. 1958. 288p. 
(Free) 

What’s in Your Future—A Career in 
Health? Herbert Yahraes. Public Affairs 
Pamphlet No. 281. 22 East 38th Street, 
New York 16, N. Y. 1959. (25¢) 

A List of Public Health Service Mate- 
rials on Health Careers. Public Health 
Service, U. S. Department of Health, 
Education, and Welfare. Washington 25, 
D. C., 1960. 4p. (Free) 

Career Opportunities in Biology: The 
Challenge of the Life Sciences. Russell B. 
Stevens. National Academy of Sciences- 
National Research Council, 2101 Consti- 
tution Avenue, N.W., Washington 25, 
D. C. Reprint, 1957. 64p. ($1) 

Toward a Healthier World: Your 
Career in Sanitary Engineering. Public 
Health Service, U. S. Department of 
Health, Education, and Welfare. Publica- 
tion No. 579. Superintendent of Docu- 
ments, Washington 25, D. C. 16p. (25¢) 





Books on Careers in Nursing. Com- 
mittee on Careers in Nursing. National 
League for Nursing, 10 Columbus Circle, 
New York 19, N. Y. 10p. (Free) 


The following organizations will 
gladly furnish career information: 
American Dietetic Association, 620 


North Michigan Avenue, Chicago 11, 
Illinois. 

American Society for Pharmacology 
and Experimental Therapeutics, 9650 
Wisconsin Avenue, N.W., Washington 
14, D.C. 

American Association of Colleges of 
Pharmacy, College of Pharmacy, Univer- 
sity of Illinois, 833 South Wood Street, 
Chicago 12, Illinois. 

American Dental Association, 
East Superior Street, Chicago 11, Illinois. 

New York Life Insurance Company, 
51 Madison Avenue, New York 10, N. Y. 

B’nai B'rith Vocational Service, 1640 
Rhode Island Avenue, N.W., Washington 
6, B.C. 

American Society of X-Ray Techni- 
cians, 16 Fourteenth Street, Fon du Lac, 
Wisconsin. 
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American Occupational Therapy Asso- 
ciation, 250 West 57th Street, New York 
im, m4. ¥- 


The concentrated program in the laboratory often stimulates the technician 
On the left, a technician is adjusting apparatus used in a medical research facility. 


On the right, another 


technician is filling the cell of the ultra centrifuge with protein which is to be analyzed for purity or sedimentation rate at about 260,000 g. 
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FEDERAL SUPPOR’ 
FOR EDUCATION 


HE program for Federal Aid to 

Education has become a vital topic 
of interest to everyone concerned with 
national progress in this area, and par- 
ticularly to those administering the 
program for the education of our 
youth. Currently, the Eighty-seventh 
Congress has before it three separate 
education bills which have been in de- 
bate and deserve your support and 
consideration. 


t. HR 7300 


This bill includes S 1021, the Ad- 
ministration Bill which is a proposal 
to provide funds for public elementary 
and secondary schools (and to extend 
Public Laws 815 and 874, the 
federally-impacted areas program) and 
HR 4970, the School Assistance Act 
of 1961, which is the companion meas- 
ure to S 1021. 


2. HR 7904 


The NDEA Amendments of 1961 
proposed by the Administration to 
extend the National Defense Education 
Act of 1958 beyond its four-year date 
of June 30, 1962, and to include addi- 
tional provisions. 


3. HR 7215 


The Administration Bill is an 
amended version which replaced HR 
5266 to provide funds for higher edu- 
cation. Two new provisions were added 
by the Special Subcommittees on Edu- 
cation (Green; D-Ore.). 


With the convening of the 87th Con- 
gress, supporters of federal aid in the 
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financing of education looked for 
legislation to provide assistance at two 
levels: the elementary-secondary and 
higher education. It came as somewhat 
of a surprise to find that special aid, 
provided ever since the 81st Congress 
to public elementary and secondary 
schools in “federally-impacted areas,” 
was included in the Administration’s 
proposal for assistance in school con- 
struction and teachers’ salaries. This 
special aid had been provided by PL 
815 (school construction) and PL 874 
(operation and maintenance). The in- 
clusion made good sense, however, 
since the laws were due to expire June 
30, 1961 and since many of their sup- 
porters and beneficiaries could accept 
these provisions without a qualm at 
the very time they were decrying any 
proposal to make their type of special 
help available to all schools. One con- 
cession won by proponents of the two 
laws from the Senate and House Com- 
mittees reporting the Administration 
bills (S 1021; HR 4970 now replaced 
by HR 7300) was that no cut should 
be made in “federally-impacted” funds 
until the proposed general aid law had 
been given a trial operation to see how 
it might affect present programs. There 
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were rumblings that friends of the 
“federally-impacted” laws would seek 
to act upon them as a separate proposal 
but S 1021 was passed by the Senate 
May 25, 1961 with the renewal of these 
two laws still embodied in the bill as 
Title II. (It is reliably reported that the 
chances of passage of HR 7300 may 
very well hinge upon the success or 
failure of the supporters of this bill to 
keep PL 815 and PL 874 renewal pro- 
visions as Title II of the bill rather than 
to have them taken out and passed 
separately. ) 

The supporters of educational legis- 
lation before the Congress who had 
decided that this two-pronged attack 
on the problem of adequate financing 
of education made good sense were 
jolted to discover that the Administra- 
tion proposed to broaden the attack to 
three prongs. They introduced legis- 
lation to include the extension and ex- 
pansion of PL 85-864, popularly 
known as the National Defense Educa- 
tion Act of 1958, which was not due 
to expire until June 30, 1962. This 
decision had the unhappy outcome of 
catching some folks napping because 
it was assumed that action on this law 
could and would go over to a later 
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date, possibly even the Second Session 
of the 87th Congress. At one point in 
the proceedings, it was even suggested 
that all three proposals (higher edu- 
cation; elementary-secondary aid, in- 
cluding “federally-impacted” areas, and 
NDEA) might be wrapped up in one 
big legislative package. Those who 
hoped to see some constructive legisla- 
tion emerge from this Congress were 
quick to point out that such an 
omnibus bill would, among other dis- 
advantages, offer far too many loop- 
holes through which support for the 
measure could be drawn off, and with 
results that would be disastrous. 
Therefore the three major proposals 
are being considered separately, but 
their ultimate fates will be closely in- 
terwoven, especially in the House. A 
great hue and cry has been raised both 
for and against making part of the 
proposed aid available to nonpublic 
schools, and so widespread has the up- 
roar become that it has had to be 
reckoned as one of the factors having 
a direct bearing upon the passage of 
any legislation in this area. Hence it is 
surmised that a decision was made to 
act upon the renewal of NDEA at this 
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The largest astronomical magazine in 
the world. Profusely illustrated, each 
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time since it was believed that some of 
its provisions could be broadened to 
cover private schools more liberally, 
and thus forestall attempts to amend 
the other proposals with the possible 
result of defeat for the legislation. For 
example, the extension of the time 
which loans made to private schools 
under Title II] of NDEA could run, 
and a more realistic calculation of the 
interest rate on such loans, might have 
a salutary effect in satisfying the 
protagonists for more equitable treat- 
ment of nonpublic schools. 


Title Ill, NDEA 


Without in any way implying that the 
interests of science teachers are co- 
terminous with the limits of their sub- 
ject matter, economy of space demands 
that this discussion be brief. Confining 
the scope of this report then to Title 
Ill of NDEA, some illuminating state- 
ments can be entered on the record. 
The United States Commissioner of 
Education, Sterling M. McMurrin, re- 
ported to the United States Senate on 
May 12, 1961, that during the first 
twenty-one months of the Act, $130 
million of federal funds had been ex- 
pended for new instructional equip- 
ment under Title III in approximately 
57,000 school district projects. Of 
these expenditures, 76 per cent were in 
the field of science, 16 per cent in 
modern foreign languages, and 8 per 
cent in mathematics. More than 5000 
classrooms and laboratories were re- 
modeled to accommodate the new 
equipment. State supervisory staffs in 
these three fields rose from 33 in 1958 
to approximately 203 at the moment 
of writing; 48 states now have profes- 
sional personnel assigned in super- 
visory work in science; 47 in mathe- 
matics; 43 in foreign languages. How- 
ever, 30 states have no full-time super- 
visors in science; 31 have no full-time 
mathematics supervisors; and not one 
state has a full-time supervisor in the 
modern foreign language field. In the 
matter of loans to private schools for 
the purposes of Title III, 161 applica- 
tions have been approved for a total of 
$1,980,430. (The Commissioner or 
members of his staff pointed out that 
the present method of calculating in- 
terest rates monthly on such loans re- 
sulted in considerable confusion and 
resulted in a rate ranging from 3 per 
cent to 5 per cent. New proposals 





would stabilize this rate at about 3 
per cent.) The panel of consultants 
consisting of 20 prominent leaders in 
industry and education which has been 
advising the Commissioner as_ to 
recommended changes in the law be- 
lieves that the programs related to 
science, mathematics, and modern 
foreign languages should “be con- 
tinued at present levels of authoriza- 
tion.” The panel further recommends 
that Title III be expanded to include 
English and school library services and 
resources. The Council of Chief State 
School Officers whose duty it is to 
administer the “state plan” governing 
the disbursal of funds within each state 
believes the expansion should include 
not only English, but also “history, 
geography, economics, and govern- 
ment.” The Council was rather sharply 
divided in the matter of the inclusion 
of “physical fitness” in this Title. The 
Council has made a comprehensive re- 
view of constitutional or statutory pro- 
visions governing those grants of 
public aid to nonpublic schools in all 
of the 50 states as a basis for discus- 
sion of broadening the provisions of 
Title III. 

Despite the 1962 termination date 
for NDEA, efforts are being made to 
call the attention of Senators and Con- 
gressmen to the fact that, in the interest 
of orderly programming, school ad- 
ministrators must be given as much 
time as possible to plan definitely— 
either upon the renewal of the Act or 
upon its termination. 

As this issue goes to press, all three 
major proposals of the Administration 
in the field of education have been re- 
fused clearance by the Rules Commit- 
tee of the House of Representatives by 
a vote of 8 to 7. 

Administration leaders in Congress 
currently abandoned efforts to pass the 
President’s proposal for a three-year 
($2.5 billion) federal aid to education 
measure. Plans were made for a one- 
year extension of the special aid pro- 
visions (“federally-impacted” areas) 
under PL 815 and PL 874. 

Science teachers and educators are 
therefore urged to utilize the time from 
now until January 1962 when Congress 
reconvenes to advise their Congressmen 
of their views. The importance of fed- 
eral support for education in all areas 
is a matter which must be decided by 
those of us who have to face this 
problem in our daily teaching activities. 
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By FRED W. FOX 


' Assistant Professor, Department of Science Education, Oregon State University, Corvallis, Oregon 


The editors have received a number of letters from readers expressing the 
value and interest to science teachers of the material contained in an earlier 
published report. One of the writers, Mr. Fox, volunteered to present a brief 
summary of the full report for TST. Permission has been received from the pub- 


lishers for reporting this summary. 


IGH school science and mathe- 

matics teachers have welcomed 
the recent concern about science teach- 
ing in this country. Regardless of the 
wellsprings of interest, it has been 
gratifying to see enrollments increase, 
to find money available for better class- 
rooms and improved equipment, and to 
watch the development of promising in- 
novations in science and mathematics 
curricula. Two themes, among others, 
have continued to thread through dis- 
cussion of science and mathematics 
education in the United States: the 
problem of the preparation of adequate 
numbers of scientists and engineers to 
keep our country strong in their fields, 





1J, W. Buchta. “Physics Education.” (Introduc- 
tion to the report); Norman Clarke, et al. “The 
Teaching of Physics in Schools.’”’ Physics Today, 
14:28-38. January 1961. 
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and the desire not to be excelled in 
these areas of education by Russia and 
Western European countries. 

It is relatively easy for science 
teachers to accept the goal of starting 
more of our secondary school youth on 
paths to science and engineering spe- 
cialization. Not only is it a challenging 
and worthwhile aim, but it appears 
achievable essentially through up- 
dated, more academic, and “rigorous” 
high school courses with generally de- 
creased emphasis on technology. And 
for many classroom teachers, problems 
are simplified since this kind of science 
education seems quite proper for all 
students. Furthermore, there is the 
common impression among American 
circles that European secondary 
schools are quite successful with their 


Physics for 


European Secondary 
Schools 





present emphasis on the highly aca- 
demic approach to science education. 
They are to be emulated for their pro- 
gram, and a close examination of their 
efforts would be profitable. 

Not everyone agrees, however, that 
the primary objective of high school 
science programs is to provide initial 
preparation for future scientists and 
engineers. But at least one important 
recent report would lead us to believe 
that European secondary science edu- 
cation needs extensive modification at 
this time. The purpose of this article is 
to summarize a significant statement on 
physics teaching in European schools. 
Through this brief review it is hoped 
teachers of this country will see the 
problems our European neighbors face 
and the directions a group of eminent 
physicists recommend that science edu- 
cation should take in the future. 

Physicists from twenty-nine nations 
participated in a conference under the 
auspices of the International Union of 
Pure and Applied Physics. Meeting in 
UNESCO House in Paris in late July 
and early August of 1960, these scien- 
tists heard and discussed a report pre- 
pared for the Office for Scientific and 
Technical Personnel of the Organiza- 
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tion for European Economic Coopera- 
tion. The report dealt exclusively with 
the teaching of secondary school 
physics, but the thinking of these men 
warrants the attention of all science 
teachers. The original report? should 
be read by every science teacher and 
educator in our country. 

The major purpose of secondary 
school science teaching is not the pre- 
liminary preparation of scientists and 
engineers, these physicists stated. 
Rather, in what becomes virtually the 
keynote of their report, the cultural 
value of science should be the deter- 
miner of science offerings. This basic 
view is reflected in the quotations from 
the report which follow: 


Our own discussions have been based 
on our strong belief that physics, the 
most exact and fundamental of the 
sciences, is a vital part of modern 
culture and, as such, a necessary ele- 
ment in the education of all children. 
... The cultural value of science— 
which is all too often inadequately 
appreciated—should be the aspect 
which determines the extent and the 
nature of the science courses in 
schools. . . . Science provides a new 
process of thought, and new criteria 
of credibility and of acceptability of 
evidence. . . . In the present context, 
it cannot be too strongly emphasized 
that science is one of the humanities.* 


To many science teachers it may 
come as something of a surprise to hear 
physicists say that the needs of nations 
may not necessarily be best served by 
preparing children to enter universities 
for careers in science and engineering. 
The conference in Paris was not 
concerned with one nation “catching 
up” with another or with “national 
defense” policy, but the education 
of children in all nations. Physics, 
these scientists say, should have a 
place in every child’s education for 
two reasons: (1) The highly imagina- 
tive intellectual and consistently inte- 
grated picture drawn by physicists of 
man’s world is a remarkable tribute to 
the power of the human mind, and (2) 
the model of nature that physics pro- 
vides must necessarily be a part of 
serious thought given to most of the 
perennial problems that man attempts 
to solve as a social being. With such 
views in mind, the physics teacher is 
able ta prepare children for the adult 





2 Loc. cit. 
8 Ibid., p. 30. (Italics added.) 
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world in which they live—an essential 
purpose of education—and, at the same 
time, he is able to meet another aim 
for some students of secondary school 
physics, the initial preparation of spe- 
cialists in the science fields. 

Two essential criticisms of secondary 
school physics teaching today are first, 
that it is dull and uninteresting, failing 
to capitalize on the common interests 
youth have in the world about them; 
and secondly, that children seldom get 
a real picture of what science is all 
about and of the way in which scien- 
tists think. “An appreciation of the 
intellectual power and significance of 
science and some understanding of the 
scientist’s picture of the world are as 
important a part of the education of all 
children as are history and literature.” 
To eliminate persistent problems in 
physics education and to meet recom- 
mended goals, first consideration must 
be given to what is taught and how. 


Basic Course Proposal 


The course the physicists have in 
mind should be for general education 
purposes, should be for children of 
about twelve to sixteen, and should 
involve a very high level of teaching. 
Not recommending a curriculum de- 
signed mainly to prepare specialists, the 
report states, “the kind of basic course 
we have in mind should, in fact, im- 
prove the quality of specialists or at 
least make easier their subsequent as- 
similation of the more difficult abstract 
and mathematical aspects of physics.” 

The committee repeatedly refers to 
the need for achieving the broad aims 
outlined above by teaching physics to 
all secondary school children. However, 
it recognizes that it must come to grips 
with an actual proposal of curriculum 
and methodology, and that realistically 
it must start with only a portion of the 
student body. Thus, the committee 
sketches a physics program for the 
15-20 per cent of the most able stu- 
dents in the majority of the schools. 

A first prerequisite for the proposed 
physics course is the teacher. His qual- 
ity of mind and his approach to his 
subject are crucial elements. In order 
to pass to his students the unity of the 
physical sciences, he must have a con- 
cept of such unity himself. He must 
have a disposition to work closely with 
teachers of chemistry and mathematics. 
In his approach to teaching, the teacher 
must give careful consideration to the 





many methods available to him. For 
instance, using the “discovery” method 
to the exclusion of all others may be 
ill-advised and educationally unsound. 
In general, children need considerable 
guidance in their learning activities. 
A classroom approach relying heavily 
on experimentation may seem to be 
essentially in the spirit of science, but 
the teacher must not let his students 
miss the vital relationship between 
theory and experiment. On occasion, 
the experience should precede discus- 
sion of theory, but at other times, un- 
derstanding of theory is a necessary 
prelude to effective experimentation. 

The content of a physics course for 
the most able students is determined by 
the conception that “physics should be 
presented as a unified whole with stress 
on the universality of physical laws,” 
and it should start with modern con- 
cepts of the field. Expecting that the 
course will be taught three or four 
periods a week over a period of four 
years, it should be offered as a separate 
subject starting at ages twelve or four- 
teen at all schools. 

When planning the content of a 
physics course, two considerations must 
be kept in mind: first, that most chil- 
dren today have a familiarity with such 
concepts as atoms, molecules, and elec- 
trons, and this may well serve as the 
starting point for the syllabus; and sec- 
ond, physics should be presented in 
modern terms wherever possible. Rec- 
ognizing these points the committee 
suggests not starting with the tradi- 
tional discussion of mechanics but with 
the particle nature of matter. The broad 
outline of the proposed course is rec- 
ommended as follows: 


1. The particle nature of matter. Gen- 
eral ideas of the differences between 
atoms, molecules, and electrons. 
Beginning of an understanding of 
the basic concepts of laws of me- 
chanics, with an emphasis on the 
physical significance of the con- 
cepts. (The children should grasp 
firmly “the physical significance of 
energy, work, force, velocity, accel- 
eration, mass, and momentum; and 
the conservation of energy and 
momentum. They should know 
something of the measurement of 
time.”’) 

3. The simple properties of gases and 
vapors; ideas of temperature and 
pressure as phenomena of particles 
in motion; states of matter and 
special changes of state in terms of 
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aggregations of atoms and mole- 
cules; and chemical bonds. 

4. Measurement of temperature and 

the transfer of heat; the laws of 

thermodynamics; and the energy 
supply available in nature. 

The structure of atoms; electrons 

as carriers of electricity; electro- 

statics; thermionics; electromag- 
netism; and magnetism. 

6. Mechanical, acoustic, and electro- 
magnetic vibrations. 

7. Light as electromagnetic radiation; 
geometrical optics; diffraction; in- 
terference; emission and absorption 
of light; simple ideas of quantum 
theory; and emission of X rays. 

8. Radioactivity; structure of the nu- 
cleus; nuclear reactions; equivalence 
of mass and energy; and elementary 
introduction to relativity. 


mn 


Laboratory work in the proposed 
course is of great importance. How- 
ever, it is recommended that a balance 
be struck among laboratory work, 
teacher or student demonstration, and 
the presentation of theory. Early in the 
program, for the twelve- and thirteen- 
year-old children, there should be heavy 
reliance on teacher demonstrations. 

Obviously there will need to be a 
certain amount of mathematics educa- 
tion for the physics student. For the 
able student taking the special physics 
course, algebra should begin at age 
thirteen or fourteen, quadratics and 
logarithms at fifteen. The idea of limit 
and familiarity with first and second 
derivatives of a function should follow 
numerical methods and methods of 
approximation. Elementary statistics 
are important from a physicist’s point 
of view. Cooperation between the 
physics and mathematics teacher would 
enhance the total program. 

The committee of physicists offers 
brief recommendations for two courses 
advanced beyond the one described 
above: one for the student going on to 
the university with special interests in 
the humanities, and one for the student 
intending to become a science spe- 
cialist in one of the disciplines. 

Briefly, the student interested in the 
humanities should have a course which 
shows children “the way in which the 
emergence of modern science has in- 
fluenced men’s thinking about philo- 
sophical problems,” including “exam- 
ples of difficulties of a philosophical 
nature which the scientist himself has 
had to face.” An appreciation of the 
unity of science and its utility should 
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be developed, but a distinction between 
science and technology should be care- 
fully drawn. 

The student going on to the univer- 
sity as a specialist in science should 
begin to see and think about his sub- 
ject as a whole. While the teacher 
would be offered considerable flexi- 
bility in planning his course, his essen- 
tial aims should be to aid the student 
in acquiring more extensive and more 
detailed knowledge of his subject. The 
student also should develop those 
habits, skills, and attitudes which will 
be of value to him in the university and 
subsequently as a practicing scientist. 

The success of the courses reviewed 
above will depend on the quality of 
the teachers. For the most part, teach- 
ers of these courses will have to be 
physics specialists who enjoy teaching 
young people. Not only will under- 
graduate training have to be adequate 
in depth and quality, but teachers 
should also maintain a_ professional 
contact with their colleagues in the 
universities and industry. In order for 
teachers to maintain their high abilities, 
the committee suggests establishing an 
international institute to provide sec- 
ondary science teachers with refresher 
and advanced courses of several 
months’ duration. 

Physics teaching in many of the 
world’s secondary schools is undergoing 
far-reaching readjustment. To punc- 
tuate the urgency of current needs the 
committee of international physicists 
states in its conclusion: 


Nothing less than a radical change 
will suffice if we are to succeed in 
giving to children, as part of a liberal 
education, a worthwhile introduction 
to full understanding of the place 
of science in their lives and the 
method by which science is carried 


on and advanced. . . . We need to 
educate children to appreciate that 
science is, in fact, one of the humani- 
ties and a major part of culture. To 
a nonspecialist as much as to the 
specialist, science is worthy of study 
for its own sake irrespective of the 
value of its applications. 


The message, which the international 
assemblage of physicists seems to be 
offering us, is that science should be 
taught as a discipline which is culturally 
alive and vitally significant in the twen- 
tieth century. The reader of their report 
agrees that they entertain the fears 
which Toynbee expressed as he sum- 
marized formal education in the per- 
spective of history: 


One consequence is to make educa- 
tion become a burden on the mind. 
... There [is] a temptation to try to 
facilitate the acquisition of the grow- 
ing heritage by simplifying its con- 
tent at the cost of impoverishing it. 
For educational purposes the culture 
may be reduced to a conventional 
form in which it will tend to become 
impersonal, secular, and abstract; 
and in this process the living essence 
of the culture may slip out of the 
meshes of the educational net.* 


The question for us raised by the re- 
port of these physicists is this: Are the 
goals and courses recommended for 
European secondary schools acceptable 
for the physics students of American 
high schools? If not, what are worthy 
alternatives? Commendable efforts are 
being made in this country through ex- 
tensive curriculum planning in physics, 
chemistry, biology, and mathematics. 
Do these proposals meet the broad and 
challenging standards set before our 
European neighbors? 





# Arnold J. Toynbee in Edward D. Myers. Educa- 
tion in the Perspective of History. Harper and 
Brothers, New York 16, N.Y. 1960. p. 270. 
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Teaching Modern 





Atomic Structure 


Use of The Electron Chart 


By JACK W. EICHINGER, Jr. 


Professor of Chemistry, The Florida State University, Tallahassee, Florida 


NEW chart has been developed to 

help chemistry students under- 
stand modern atomic structure. It sim- 
plifies the teaching of electron configu- 
rations, chemical bonding, and _ the 
systematic classification of the ele- 
ments. This chart, which can either 
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supplement or replace the periodic 
table, graphically displays the electron 
configurations of all the elements simul- 
taneously. Complete information con- 
cerning shell and subshell structure, 
paired and unpaired electrons, avail- 
able empty orbitals, and even such 
exceptional configurations as those of 
copper and palladium are provided. The 
student who understands the construc- 
tion and use of this chart has a wealth 
of information at his disposal which 
does not have to be memorized. He 
learns to use the chart as a tool and 
engages in more reasoning processes 
and less of memorization. 

Labeled “Electron Configurations of 
the Elements” (See Figure 1), the 
chart was first published in 1957? and 
is called the “Electron Chart” for short. 
It has been included in some recent 
textbooks *: 3} 4 and a booklet describ- 
ing the construction and use of the chart 
has been prepared.® 


What Information Do We Need? 


The essentials for the formation of 
chemical bonds are usually unpaired 





1J. W. Ejichinger, Jr. Journal of Chemical Edu- 
cation, 34:70. 1957. 

2J. V. Quagliano. Chemistry. Prentice-Hall, Inc., 
Englewood Cliffs, New Jersey. (In process.) 

8K. B. Hoffman. Chemistry for Nurses. Prentice- 
Hall, Inc., Englewood Cliffs, New Jersey. (In 
process. ) 

4G. M. Bradbury, et al. Chemistry and You. 
Lyons and Carnahan, Chicago, Illinois. (Revision 
in process. ) 

5 J. W. Eichinger, Jr. Surveying the Elements with 
the Electron Chart. Charts Publishing Company, 
Tallahassee, Florida. 1959. 


electrons which can be made to form 
pairs, and orbitals in which the result- 
ing electron pairs can “live.” We need 
information about the relative energy 
levels of the orbitals possessed by the 
different elements, as well as a knowl- 
edge of the occupancy of these orbitals 
by electrons. With this information, we 
can tell whether chemical bonds are 
likely to form and what valences and 
oxidation numbers to expect. If we also 
have a general idea of electronegativity 
values, we can predict something about 
the ionic or covalent character of the 
resulting bonds. 


Electronic Energy Levels 


All atoms, from the smallest to the 
largest, possess a great many different 
energy levels (orbitals) which may be 
occupied by electrons. There is never 
a housing shortage because there are 
never, even in the largest atoms, enough 
electrons to fill all of the “rooms.” 
There is a scramble for the more desir- 
able locations (the orbitals closest to 
the nucleus). The electrostatic attrac- 
tion between the positive nucleus and 
the negative electrons will tend to bring 
the electrons as close as possible to the 
nucleus. The only way we can force one 
of these electrons to move to a larger 
orbital is by forcing the atom to accept 
some extra energy. The atom will only 
accept energy in packages (quanta) of 
precisely the right amount to “pro- 
mote” the electron to the next higher 
energy level. 

Each shell of energy levels beyond 
the first can be divided into subshells. 
The orbitals within a given subshell are 
exactly equivalent to each other in 
energy and different from those of any 
other subshell. The precise energy 
levels of one kind of atom belong ex- 
clusively to that element and are some- 
what different from the corresponding 
energy levels of another element. The 
energy of an electron occupying the Is 
orbital of a hydrogen atom is not quite 
the same as the energy of another elec- 
tron which occupies the 1s orbital in 
an oxygen atom. We also find that the 
shells overlap in energy values. For 
example, the highest energy subshells 
of the third main shell (called 3d) lie 
at a somewhat higher level than the 
lowest energy subshell of the fourth 
main shell (called 4s). 

To present this sort of information 
in a convenient, compact form so it 
may be applied to the problems of 
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chemical change is the purpose of the 
Electron Chart. 


Plotting Energy Levels 


The complex relationships between 
the various energy levels are most 
clearly portrayed by graphical methods. 
The Electron Chart uses squares to 
represent these energy levels. Energy 
is increasing downward and to the right 
on the chart. No attempt is made to plot 
energies according to any numerical 
scale. The positions portray only the 
relative energy values of the different 
subshells. This is sufficient to enable us 
to determine where all of the electrons 
belonging to the atoms of each kind of 
element “live” when the atoms are in 
their lowest energy state (the ground 
state). The main shells are represented 
by horizontal bands numbered 1 
through 7 which slope downward to 
the right. The subshells are aligned 
vertically and designated by the letters 
s, p, d, and f. Notice that the 3d sub- 
shell is actually placed further to the 
right than the 4s subshell so that the 
overlapping energy values previously 
mentioned are clearly portrayed. 


Orbitals and the Electron Chart 


Two electrons in the same atom can 
move through the same volume of 
space with precisely the same energy 
provided that they are spinning in op- 
posite directions. In other words, two 
electrons with opposed spins (an “elec- 
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The Electron Chart. 


tron pair”) may occupy a single orbital. 
We would like to have a square to 
represent each energy level within an 
atom that may be “occupied” by an 
electron. This means that we will have 
to have two squares for each orbital, 
since under the proper circumstances 
each orbital can accommodate two 
different electrons. 

The larger shells, which extend fur- 
ther from the nucleus, are able to ac- 
commodate more electrons than the 
smaller shells which are closer to the 
nucleus. When the Electron Chart is 
used to help “visualize” the electron 
structure of an atom, we imagine the 
nucleus to be located above the upper 
left corner of the chart. We imagine 
that we cut a wedge-shaped piece from 
the electron “cloud” which surrounds 
the nucleus in all directions and plot 
within the wedge the relative energies 
of all of the electrons belonging to the 
atom. Counting the squares belonging 
to different subshells, we find that all 
of the s subshells have two squares 
representing one single orbital, p sub- 
shells have six squares or three orbitals, 
d subshells have ten squares or five 
orbitals, while f subshells have four- 
teen squares or seven orbitals. Within 
a given shell, the capacity of the sub- 
shells increases as we move to higher 
energy levels (outward from the nu- 
cleus). The number of subshells found 
in each main shell also increases as we 
move outward from the nucleus (down- 


ward on the chart). Actually, the num- 
ber of different subshells belonging to 
any particular main shell is the same as 
the shell number shown at the left of 
the chart. This relationship is obscured 
by the fact that only enough squares 
are provided to accommodate the elec- 
trons when the largest atoms are devoid 
of excess energy. The first shell shows 
just one subshell (1s), the second shell 
two (2s, 2p), the third three (3s, 3p, 
3d), the fourth four (4s, 4p, 4d, 4f). 
But the fifth and higher numbered shells 
are not completely represented on the 
chart, because the spaces are not 
needed here as noted. 

All of the squares belonging to a 
particular subshell represent exactly 
the same energy value. They have to be 
spread out horizontally but we do not 
wish to imply any difference in energy. 
This is one of the approximations that 
must be kept in mind. Energy differ- 
ences exist between different subshells, 
not within a particular subshell. 

You will notice that each subshell on 
the Electron Chart contains two sepa- 
rate blocks of squares. The 2p subshell, 
for example, consists of six squares 
divided into two groups of three squares 
each by a wide vertical space. We might 
think of this subshell as consisting of 
three “rooms.” These are actually 
double rooms but whenever possible 
each electron will take a whole room 
for itself. Only when the subshell is 
crowded will they double up with a 
“roommate.” We might use a college 
dormitory for a crude analogy. During 
summer school, with fewer students on 
the campus, each student might be 
allowed a private room. During the 
regular term, each would have to take 
a roommate. 


The Mailbox Analogy 


To better understand how to read the 
Electron Chart, let us elaborate some- 
what on the “dormitory” theme. We 
will imagine that we are trying to house 
the electrons that belong to an atom in 
the best possible way. We want to give 
them the best rooms available. Our 
building is shaped like a pyramid. At 
the very top is a choice one-room pent- 
house while the lower floors become 
progressively larger but the rooms are 
less desirable. All the electrons want to 
live in the penthouse but unfortunately 
it will only accommodate two and the 
others must settle for less desirable 
quarters. (See Figure 2.) 
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Hydrogen has only one electron but 
the hydrogen atom is not a one-room 
house. The hydrogen atom has just as 
many energy levels as any other atom. 
However, only one of these “rooms” is 
occupied and, naturally, the electron 
will choose the choice room on the roof. 
We put a mailbox on the door and 
label it ,H. 

Helium has two electrons and the 
capacity of each “room” (orbital) is 
two, so the second electron moves in 
with the first one and the penthouse is 
full. Since we already had a mailbox on 
the door, it is necessary to put a second 
mailbox on the same door and label 
it »He for identification. 

The second floor from the top of the 
building has a “presidential suite” (the 
2s orbital) and three other rooms 
which are a little less desirable (three 
2p orbitals). Lithium with three elec- 
trons puts two of them in the “pent- 
house” and the third one in the “presi- 
dential suite.” Beryllium’s four elec- 
trons completely fill both the Is and 
2s orbitals. 

Boron has five electrons so one of 
them must “live” in the less desirable 
2p subshell because the 1s and 2s sub- 
shells will be completely filled by four 
of the electrons. 

Since there are three “rooms” (or- 
bitals) available in the 2p subshell, the 
electron occupies one of the rooms and 
the other two remain empty. To keep 
track of the occupancy of our building, 
we put boron’s symbol (;B) on the 
mailbox on the door of the room. Car- 
bon has one more electron than boron 
so its outer-shell electrons will occupy 
two of the “rooms” in the 2p subshell. 
The next mailbox is labeled gC and this 
tells us that, in the case of carbon, two 
of the 2p orbitals contain single elec- 
trons while the third 2p orbital is empty. 

Nitrogen has three electrons occupy- 
ing the three orbitals singly and we put 
its symbol (;N) on the third floor of 
the 2p subshell. 

The next element is oxygen which 
has four electrons to be accommodated 
in the 2p subshell. The fourth electron 
must move in with one of the other 
three because only three rooms are 
available. Since we already have a mail- 
box and a name on every door, it is 
necessary to put a second mailbox on 
one of the doors. This is the significance 
of the second set of three squares to 
the right of the wide vertical space. 
They represent the second mailbox 
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which we must have on each door for 
use by the second electron which may 
have to occupy each room when things 
get a little crowded. When we see sO 
on the first square to the right of the 
wide space, we know that one of the 
three orbitals is doubly occupied while 
the other two contain single electrons. 

The symbol for fluorine on the next 
square to the right is our clue to the 
fact that fluorine will have electron 
pairs in two of the 2p orbitals and a 
single electron in the other orbital. 

Finally, neon in the sixth square has 
two electrons in each of the three or- 
bitals and the 2p subshell is completely 
filled at this stage. 


Writing Electron Configurations 


The symbols for the elements have 
been placed on the Electron Chart in 
such a way that we can tell where all 
the electrons belonging to each element 
“live.” All atoms of a particular ele- 
ment possess a number of electrons 
equal to the atomic number of that 
element. Normally, those electrons all 
try to get as close as possible to the 
nucleus. If an atom has 39 electrons, 
they are located in the energy levels 
represented by the first 39 numbered 
squares on the chart. One method for 
writing this information in a compact 
form is to use superscript numbers to 
indicate the number of electrons in each 
subshell. Oxygen atoms have a total of 
eight electrons. Two of these occupy 
the 1s subshell, two the 2s subshell, 
while the 2p subshell accommodates 


FIGURE 3. 
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FIGURE 2. The “Mailbox Analogy” is illustrated 
in this example of the author’s dormitory theme. 


the other four. We can represent the 
electron configuration of oxygen as 
1s? 2s? 2p*. Using the same symbolism, 
ytterbium has the configuration 1s? 2s 
2p® 3s? 3p® 3d!° 4s? 4p® 4d' 5s?. While 
this may look formidable, the proce- 
dure is quite simple and easily learned. 
With a little practice, students are able 
to write down the configurations of any 
of the known elements and even some 
that have not yet been synthesized. 
Half-filled and completely filled sub- 
shells exhibit considerable stability and 
this is one of the factors leading to some 
so-called “exceptional” electron con- 
figurations. From a consideration of 
energy levels only, we would expect 


Pauling’s Electronegativity values are shown above the symbols. 
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VISUAL AND SCIENTIFIC AIDS — designed by experienced 
teachers for teachers, to assist in instructing students how 
theoretical science principles are applied on a practical busi- 
~ ness basis . . . Evaluated in advance of publication by mem- 
bers of the National Science Teachers Association. 


ED-1 NATURAL GAS—Science Behind Your Burner—42-frame, 35mm 
slide film explaining how natural gas gets from well to burner. Includes 
teacher’s text, flow chart, student work sheets, and gas pipeline map 
of the U.S. For Junior and Senior High School levels. 

ED-3 EXPERIMENTS WITH GAS—Teacher’s manual of 29 classroom ex- 
periments using fuel gas. Includes complete directions, ideas for stu- 
dent participation, etc. For General Science Classes, Junior High School. 
ED-4 ADVANCED EXPERIMENTS WITH GAS—22 advanced classroom 
experiments performed with fuel gas. For Senior High School and 
Junior College levels. 

ED-5 HOW YOUR GAS METER WORKS—Teaching guide with illustrations 
and diagrams; wall chart and student work sheets. For General and 
Social Science Classes, Junior High School level. 

SCIENCE IN ACTION SERIES — Six separate teaching kits describing 
science principles that make each gas appliance possible. Each kit 
contains teacher's manual with simple experiments illustrating the 
various principles employed; a wall chart; and student work sheets. 





ED-8 GAS RANGE, ED-9 GAS WATER HEATER, ED-10 GAS CLOTHES 
DRYER, ED-11 GAS HOME HEATING, ED-12 GAS REFRIGERATOR, ED-15 
GAS INCINERATOR. For 7th, 8th and 9th grade levels. 


ED-14 SCIENTISTS AT WORK—in the Gas Industry . . . a 48-frame slide 
film with teacher’s guide. Illustrates the variety and scope afforded 
scientists, technicians, etc., who pursue careers in the Gas Industry. 


EDUCATIONAL SERVICE BUREAU 
American Gas Association, 420 Lexington Ave., New York 17, N. Y. 
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oyCr to have the configuration 1s? 2s° 
2p® 3s? 3p® 3d* 4s?. However, the 3d 
subshell needs only one more electron 
to become half-filled. It takes one of 
the electrons from the 4s subshell and 
the ground state configuration of the 
last two subshells is 3d° 4s! rather than 
3d* 4s*. Whenever an outer-shell elec- 
tron moves to an unfilled inner orbital 
in this manner, that fact is indicated on 
the chart by a small triangle (7 ) 
placed in the square with the symbol 
for the element (See Figure 3). Two 
triangles are found with 4¢Pd to show 
that the last two subshells should be 
written 4d!° 55° rather than 4d8 5s?. 


Types of Elements 


The Electron Chart has certain ad- 
vantages as a replacement for periodic 
tables. These include logical locations 
for hydrogen, helium, the lanthanides, 
and the actinides as well as a better 
over-all grouping of the elements for 
purposes of study. Many of the excep- 
tions which have to be made concern- 
ing generalizations about the periodic 
table disappear. These generalizations 
apply well to the “Representative Ele- 
ments,” not to the “Related Metals” or 
the “Similar Metals.” The eighteen- 
column periodic tables in common use 
obscure these relationships by sepa- 
rating the representative elements, 
placing some at the left of the table 
and others at the extreme right. 

Note that in the “Representative 
Elements” portion of the chart, the 
symbols are located in squares which 
represent the outermost electron shell 
of each atom respectively. The situation 
is very different in the “Related Metals” 
and “Similar Metals” portion of the 
chart. Take scandium, for example; 
the symbol 2;Sc is found in the 3d sub- 
shell, but notice that two of scandium’s 
21 electrons “live” in the 4s subshell. 
For all related metals, we find that the 
symbols of the elements have been 
placed in the next-to-the-outermost 
electron shell. Comparing the electron 
structures of horizontal neighbors, we 
see that the outermost electron shells 
are alike but that there is a different 
number of electrons in the next-to-the- 
outermost shell. Since the outer elec- 
tron shells have the greatest effect on 
the chemical properties of elements, it 
is not surprising to find that ogFe, 2;Co, 
and »sNi show rather closely related 
properties. They have identical outer 
electron shells and differ only in the 
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This “world’s largest’ Electron Chart was made in 1958 by the students in the second-year chemistry class 


at Choctawhitchee High School, Shalimar, Florida. 


James G. Evans (teacher) is explaining the subshell 


structures of the representative elements demonstrated by the chart to high school students. 


next-to-the-outermost electron shell. 
Because of their closely related prop- 
erties, the elements in this central por- 
tion of the Electron Chart are called 
related metals. All are metals, and hori- 
zontal neighbors tend to resemble each 
other. This was not the case with the 
representative elements. 

The resemblance between the similar 
metals is even more striking because 
the structural differences between hori- 
zontal neighbors now lie in the second- 
from-the-outermost electron shell. Be- 
cause they have two identical electron 
shells near the surface of their atoms, 
their chemical properties are found to 
be quite similar. 

Nonmetals are found only among 
the representative elements and are re- 
stricted to a triangular area indicated 
by bar markings above the symbols. 
Borderline elements near the sloping 
left edge of the nonmetal triangle are 
often called “metalloids.” 

Other important types of elements 
which do not fit well into any of the 
categories previously mentioned are the 
“inert gases” and that unique element, 
hydrogen, which has no family and 
defies classification. In using the Elec- 
tron Chart, one must remember that 
helium (.He) is a member of the family 


of inert gases. It was necessary to sepa- 
rate it from the other members of the 
family in order to depict its electron 
configuration properly. On the chart, 
the symbols for hydrogen and helium 
have been displaced slightly to the right 
to remind one of the fact that they do 
not belong to Groups Ia and Ila 
respectively. 


Electronegativity Values 


Pauling ® has proposed an arbitrary 
scale of numbers for comparing the 
electron-attracting tendencies of the 
atoms of different elements when they 
are present in compounds. These num- 
bers, called “electronegativities,” range 
from 0.7 for cesium to 4.0 for fluorine. 
Figure 3 shows an Electron Chart with 
Pauling’s electronegativity values indi- 
cated for all the elements. Generally, 
the values increase from left to right 
and from bottom to top in the “Repre- 
sentative Elements” portion of the 
chart. It might be worthwhile to study 
the variation of these values in different 
portions of the chart and memorize a 
few important ones. The values from 
3Li to 9F are quite easy to remember. 





®L. Pauling. The Nature of the Chemical Bond. 
Third Edition. Cornell University Press, Ithaca, New 
York. 1960. p. 93. 


25 








® 


A BOLD STEP AHEAD  _ +: 
IN SCIENCE ROOM 


FURNITURE 


“Science Circle’’ Laboratory 


Furniture uses round tops, a choice 


of several storage bases, and 
interconnecting sinks to provide 


maximum work area at reasonable 


cost. Three types of base units 





are shown in this composite photo. 








This eight-student arrangement for biology- 
physics-general science consists of two four- 
student tables with one interconnecting sink. 
Each table has two No. 821-P base units and a 
standard leg unit. 








The No. 510 Instructor's Demonstration Desk 
is equipped with a sink, aluminum uprights 
and connecting rod. The desk shown has one 
No. 820-P base unit and one No. 822-P unit. 
Services include one cold and one hot water 
faucet, one gas cock, one duplex electrical 
outlet. 








Twelve students can use this chemistry-physics 
arrangement of three tables in triangular 
arrangement. Each table has four No. 822-P 
base units. The two sinks each have two cold 
water faucets, four gas cocks, and fou? duplex 
electrical outlets. These services are standard. 



































This arrangement is similar to the preceding 
twelve-student combination but uses three 
No. 692 “Station Issue” base units with two 
sinks, Services are standard as noted before. 
Ring rods shown on all illustrations are optional 
equipment. 











A wide variety of arrangements is possible with ‘Science Circle” Furniture. Here are 
two typical chemistry-physics laboratories, one equipped for twenty-four students, and 
the other for thirty-two students. No. 630 Amphi-Lecture students’ tables and a No. 510 


demonstration desk are used in the lecture area. 


For details, request Bulletin No. SC560. 
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They start with 1.0 for lithium and 
increase by 0.5 for each element until 
fluorine (4.0), the most electronegative 
of all elements, is reached. 

The electronegativities of the related 
and similar metals show some interest- 
ing relationships. It is worth noting that 
the only ones having values over 2.0 
are the members of the platinum family 
(Ru, Rh, Pd, Os, Ir, Pt) and gold. 

As a rough guide, bonds between 
atoms which differ in electronegativity 
values by 1.7 units or more are essen- 
tially ionic. If the difference in electro- 
negativity is 0.5 or less, the bonds are 
essentially covalent. In between, we 
have varying degrees of “polarity.” 
Strictly “non-polar” covalent bonds 
having the electron pairs shared equally 
between the two atoms are only to be 
expected when the electronegativities 
are identical as in the hydrogen mole- 
cule, Ho, for example. 


Oxidation Numbers 


It is often possible to predict the 
more important oxidation states of an 
element from its electron configuration. 
Consider, for example, elements num- 
bered 19 through 30 (potassium 
through zinc). It is not necessary to 
write out the configurations if you can 
visualize them while looking at the 
chart. It is noted that :yK can achieve 
the ,;sAr electron configuration by los- 
ing one electron to produce the K* ion. 
Further ionization does not occur in 
chemical reactions because there is 
never enough energy to take an electron 
away from the stable argon structure. 
For similar reasons, calcium loses two 
electrons and scandium three to form 
the Ca** and Sc*** ions. 

The elements numbered 22 through 
29 show variable oxidation states. The 
small triangle indicates a 3d'° 4s! outer 
structure for copper and the loss of the 
4s electron leads to the copper (1) or 
cuprous ion, Cu*. While there is a cer- 
tain degree of stability associated with 
a completely-filled d subshell, it is 
much less than that of a completely- 
filled p subshell (inert gas structure). 
A second electron is always more diffi- 
cult to remove from a metal atom than 
the first one because it has to be pulled 
away from a particle which already has 
an excess of positive charge. Similarly, 
the removal of a third electron is still 
more difficult (requires more energy). 
It turns out that it is possible to break 
up a completed d subshell to obtain a 
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second electron and produce doubly- 
charged metal ions but it is not possible 
to do so for a third electron. This is the 
reason that +2 is the only known oxi- 
dation state for zinc (except zero) 
while copper can be forced into a +3 
state in some compounds. All the ele- 
ments from 22 through 29 exhibit both 
+2 and +3 oxidation states. 

The complete removal of a fourth 
electron from a metal atom would re- 
quire so much energy that it probably 
never happens in ordinary chemical 
reactions. Such ions are known to exist 
only in “plasmas” which are vapors 
heated to extremely high temperatures. 
When we speak of higher oxidation 
numbers than +3 we are referring to 
covalent bonding and the “partial re- 
moval” (sharing with other atoms) and 
not the complete removal (ionization) 
of electrons. it is helpful to remember 
that, for purposes of computing oxida- 
tion numbers, it makes no difference 
whether electrons are completely lost 
or only partially lost by sharing with 
other atoms which have higher electro- 
negativity values. 

At times, the extra stability of paired 
electrons is sufficient to account for the 
maximum oxidation states exhibited by 
atoms. Titanium has a maximum oxi- 
dation state of +4, vanadium +5, 


chromium +6, and manganese +7. 
The maximum oxidation state of iron, 
however, is only +6. Cobalt seems to 
be +4 although +5 looks theoretically 
possible, nickle is +4, copper +3, and 
the maximum oxidation state of zinc 
is found to be +2. 

Other factors such as particle size 
and charge density are sometimes of 
overriding importance and, of course, 
there are other types of bonding that 
could be considered. One can go as far 
as circumstances will permit. The point 
is that a student with this kind of intro- 
duction to atomic structure has a firm 
foundation upon which to build. He is 
better prepared for chemistry as it is 
now being taught at the higher levels. 


Current High School Practices 


One teacher uses the chart as an 
“appetizer.” Depending upon the inter- 
est exhibited by the class, he spends 
varying amounts of time broadening 
the textbook concepts of atomic struc- 
ture. In this school, a chemistry club 
attracts the better students and it is 
here, on a voluntary basis, that they go 
into a detailed study of the chart. This 
contributes to retention of the material. 

At another school, very little is said 
about modern atomic structure during 
the first semester except that the atom 


Paul Bethune of University School, Tallahassee, Florida, finds the Electron Chart useful in helping students 
understand modern atomic structure in his Chemical Bond Approach course. 
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Each item is visible, allowing for quick set-up and experimentation. 
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is not as simple as usually pictured. 
An Electron Chart is hanging on the 
wall as “bait” for the intellectually 
curious. As the brighter students are 
spotted, they are given the book‘ for 
personal study. In the second semester 
when nuclear reactions are discussed a 
return is made to atomic structure and 
one or two class sessions are devoted 
to a presentation of the chart. 


Some schools introduce the Electron 
Chart at the same time as the periodic 
table and emphasize the subshell struc- 





7 Jack W. Ejichinger, Jr. Surveying the Elements 
with the Electron Chart. The Florida State Univer- 
sity, Tallahassee, Florida. 1959. Available from the 
publisher to schools at 90 cents per copy. Order 
from Charts, Route 4, Box 617, Tallahassee, Florida. 


General 


ture wherever it is useful throughout 
the remainder of the course. One 
teacher uses the chart as the unifying 
concept behind his entire course but 
goes into more detail with his honors 
classes than with his regular classes. 

Another plan introduces the chart 
even earlier in the course along with 
atoms and molecules. Symbols of some 
common elements are memorized and 
then located on the chart. Thereafter, 
the chart is used constantly to the ex- 
clusion of the periodic table and every 
effort is made to relate properties of the 
elements to structure. 

A number of teachers are planning 
in future courses to place greater em- 
phasis on electron cloud shapes, the 


“The Laboratory and Science Teaching 


By MILTON O. PELLA 


Professor of Science Education, University of Wisconsin, Madison, Wisconsin 


HIS laboratory experiment or exer- 

cise refers to an instructional proce- 
dure in which cause and effect, nature 
or property of any object or phe- 
nomenon is determined by individual 
experience generally under controlled 
conditicns. Laboratory activities are 
often defined to include demonstrations 
as well. Although, to some the differ- 
entiation between laboratory activities 
and demonstrations is artificial; in this 
discussion laboratory activities are to 
be considered as individual or small 
group activities. A subject topic of con- 
cern in science is selected, and a teacher 
provides the necessary guidance. 

Analysis of high school textbooks 
and laboratory workbooks in the sev- 
eral sciences and interviews with 140 
teachers of science, reveal the follow- 
ing functions which are related to 
laboratory activities: 


1. A means of securing information. 

2. A means of determining cause and 
effect relationships. 

3. A means of verifying certain fac- 
tors or phenomena. 
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4. A means 
known. 

5. A means of developing skill. 

6. A means of providing drill. 

7. A means of helping pupils learn to 
use scientific methods of solving 
problems. 

8. A means of carrying on individual 
research. 


of applying what is 


It is obvious that each function is 
important and directly related to the 
nature of the desired learning out- 
comes. Further, it may be inferred that 
the presence of laboratory activities in 
the teaching of science depends upon 
the goals of instruction. 

Review of courses of study or cur- 
riculum outlines from twenty-two states 
and/or individual school systems with 
an eye for classifying the purposes for 
teaching science in the schools reveals 
that the objectives fall into seven 
categories: 


1. Understanding the course content 
of science. 

Learning the methods of science. 
Developing scientific attitudes. 


wh 


directional characteristics of covalent 
bonds, and the shapes of molecules. 

It is evident that the next few years 
will see a great deal of healthy experi- 
mentation in the teaching of high school 
science. The newer concepts of atomic 
structure and chemical bonding must 
be introduced to beginners in simplified 
form but skillfully enough so as not to 
implant wrong impressions in their 
minds. To quote one teacher directly, 
“Chemistry, to me, is much more mean- 
ingful when the student is made to de- 
pend more upon his thought processes 
and less upon memorization of large 
masses of knowledge. The Electron 
Chart is useful in making a student 
think rather than memorize.” 


Rebuilding the Science Program . , ° 


4. Developing the desirable social atti- 

tudes. 

To stimulate interest in science. 

To learn how to apply the princi- 

ples of science. 

7. To develop an appreciation for the 
growth and development of scien- 
tific knowledge. 


ne 


Review of this list of objectives and 
the list of functions of the laboratory 
reveals a startling similarity and an 
apparent relationship. This is to be 
expected since the objectives are the 
products of investigation and the func- 
tions refer to the processes by which 
one arrives at the product. 

The presence or absence of labora- 
tory exercises does not guarantee the 
realization or lack of realization of the 
goals. The results achieved in the 
laboratory depend upon the way it is 
used. Further, the way the laboratory 
is used depends upon the assumed posi- 
tion of the teacher in the teaching- 
learning process. The teacher may as- 
sume either of two opposed positions 
or compromise with some position be- 
tween the two extremes. 

At one extreme, the teacher assumes 
a position as the dispenser of knowl- 
edge with the laboratory serving the 
function of drill (reinforcement) or 
verification. At the opposite extreme, 
the teacher assumes the position of a 
guide to learning and the laboratory as 
a place where knowledge is discovered. 
The teacher’s position then becomes 


29 








ROR 
AME it Ee 
MEE LET 
| IESE 
EL ELLE LALLA LLL AGO LEE LLANE AME amma a Rm 


"I don’t know 


what | may 


appear fo 


the world... 


but to myself I seem to have been not like a boy playing on 
the seashore and diverting myself in now and then finding a 
smoother pebble or prettier shell than ordinary, whilst the 
great ocean of truth lay all undiscovered before me”’—Isaac 
Newton 


A science book can be a smooth pebble or an ocean of truth 
—which will you have? 


The difference lies in the book’s approach, in the author’s 
intent, in the publisher’s care. There are books of minutiae, 
the cataloging kind that describe the “littleness” of science; 
and there are books with the ebb and flow of the big move- 
ments of science, books that describe truth, define progress, 
and write about science as an essential part of man’s under- 
standing of the world. 


May we suggest that the following textbooks allow high 
school students to discover for themselves that particular 
ocean of truth called science: 


Exploring Biology, The Science of Living Things, by Smith, 
and Exploring Physics, New Edition, by Brinckerhoff, Cross, 
and Lazarus, each accompanied by superbly fashioned sup- 
plements for students and teachers. 
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A secondary school textbook 
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BRACE & WORLD, Inc. 
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apparent immediately as one observes 
what use of the laboratory is made. 


Securing Information 


In the process of securing informa- 
tion through the use of the laboratory 
common steps are found. The following 
are recognized as the “type form” given 
for scientific problem solving: 


Statement of problem. 
Formulation of hypotheses. 
Developing a working plan. 
Performing the activity. 
Gathering of data. 
Formulation of conclusions. 


AASY LPS 


It is immediately obvious that these 
steps are not found in most laboratory 
manuals. The steps commonly found in 
laboratory manuals are: purposes, ap- 
paratus, procedure, data, and conclu- 
sions. Note that the formulation of 
hypotheses is absent. The purpose, ap- 
paratus, and procedure are completely 
described in the manual. The method 
of treating the data is described and the 
pupil generally reads the conclusion 
from the textbook. The only steps in 
the total procedure left to the pupil are 
the performing of the activity and the 
gathering of data. This procedure need 
not be the only one performed. 

In the utilization of the laboratory to 
help pupils gain an understanding of 
information, there are five degrees of 
freedom available to the teacher. These 
degrees of freedom are in the relative 
amounts of responsibility assumed by 
the pupils and the teacher. In Table A, 
in the column denoting Procedure I, 
note that the teacher performs Steps 1, 
2, 3, and 6 and the pupil performs 
Steps 4 and 5. Objection may be voiced 
by some teachers to the statement that 
the teachers formulate the conclusions 
for the pupils. It may not be recognized 
immediately that the statement of the 
purpose very often provides the state- 
ment of the conclusion; i.e., Purpose: 
To show that the resultant of two forces 
is equal to the equilibrant but opposite 
in direction. The answer and the limits 
of the answer are stated in the purpose. 

In Procedure II, the pupil is asked to 
formulate conclusions as well as per- 
form the experiment and gather data. 
This can be achieved by the utilization 
of laboratory activities concerned with 
problems without answers in the text- 
book; i.e., “What is the effect of the 
concentration of certain drugs on the 
heart beat of the dophnia?” Notice that 
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TABLE A 


Degrees of Freedom Available to the Teacher Using the Laboratory 











Steps in Procedure I II Ill IV Vv 
1. Statement of Problem T i : 3 T P 
2. Hypotheses T T T P P 
3. Working Plan T T P P P 
4. Performance P Pp P P P 
5. Data Gathering P P P P P 
6. Conclusion T P P P P 
T — Teacher P — Pupil 


added to information is at least one 
additional step commonly found in sci- 
entific problem solving; drawing con- 
clusions from data. 

Procedure III provides opportunity 
for the pupil to exercise some creativity 
in the development of techniques of 
testing hypotheses. The pupil must now 
decide what controls and variables he 
will have in his experiments, what kinds 
of data to collect, and how the data are 
to be treated. The teacher poses the 
problem and the hypotheses. Of course, 
the teacher must serve as a guide so 
that procedures dangerous to the physi- 
cal welfare of the pupil are avoided. 


EXAMPLE: 


Problem: What purpose or purposes 
does the cocoon serve in the meta- 
morphosis of a moth? 


Hypotheses: Keeps pupa from drying 
out. Protects the pupa from physical 
injury. Protects the pupa from light. 
Stimulates the secretion of some 
growth-regulating substance. 


Again the benefits of the laboratory 
are expanded to contribute to several of 
the objectives for teaching science in 
addition to that of gaining information. 
This is true for all procedures other 
than the first; however, they differ in 
the degree to which the contributions 
are made. 

If skill development is the objective, 
the teacher will employ Procedures I 
or II, 

The methods of science are gen- 
erally approached in Procedures IV 
and V. 

Individual research is carried on 
when the activities of the pupil parallel 
the steps in Procedure V. 


The laboratory and inductive teach- 
ing. Much of the time in the teach- 
ing of science is devoted to helping 
pupils develop an understanding of sci- 
ence principles. Understanding implies 
knowledge of facts supporting the gen- 
eralization and the relationship of the 
facts to each other so that common 
factors or trends can be ascertained. 

If pupils are to learn how to employ 
the inductive methods of inference, 
they must be provided with opportuni- 
ties to make inferences from facts. The 
laboratory is one place where facts are 
collected in a variety of ways. 

If a teacher agrees with these state- 
ments, he will plan for the laboratory 
phase to occur early in the teaching- 
learning sequence. It will generally pre- 
cede the teacher telling, describing, or 
the textbook-reading phase. 

The laboratory and deductive teach- 
ing. If the teacher believes that the 
primary function of the science class is 
to transmit the factual heritage of a 
civilization or that deductive reasoning 
is most important, he will use the labo- 
ratory as a place for verification. The 
laboratory phase here will follow the 
teacher description or the textbook- 
reading phase. 

The teacher and the laboratory. The 
position the laboratory holds in the 
procedures of a given teacher depends 
upon what function that teacher holds 
for himself in the teaching-learning 
process and the nature of the content 
being taught. Care must be exercised 
continually so that the process does not 
become the only end product. Processes 
are important only to the degree that 
they help to produce a product. The 
products in the teaching of science are 
knowledge and how knowledge evolves. 
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Science Research in the High School 


By FLAVIN J. ARSENEAU 


Biology Teacher, Arlington Heights High School, Fort Worth, Texas 


This report was an entry in the STAR 
(Science Teacher Achievement Recognition) 
awards program of 1960, conducted by 
NSTA and sponsored by the National Can- 
cer institute, U.S. Public Health Service. 


HE specific purpose of this research 

project is to determine if the interest 
of high school students in the choice of 
a career can be stimulated by intro- 
ducing basic research in the curriculum 
of the biological sciences. To evaluate 
the project, procedures are set up to 
observe the students during the testing. 
Frequent individual progress checks are 
made as well as constant evaluation and 
knowledge of the student’s work in col- 
lege at a later date. Due to the long 
period of training, the intensity of the 


NOTE: The author initiated this project as 
Principal Investigator under a research grant 
from the National Institutes of Health. 


instruction and the individual work re- 
quired of each student in the project, it 
is necessary to keep the group small. 

Research Design. The control group, 
non-stimulated, consisted of twelve or 
more high school seniors who had 
taken the maximum amount of science 
courses available with no grade in sci- 
ence below B. This group did not par- 
ticipate in any extracurricular activi- 
ties in the field of science. During their 
senior year they were given question- 
naires to fill out stating their future 
plans. Those students who indicated a 
desire for a career in science, especially 
those in the biological sciences, received 
annual questionnaires during their col- 
lege careers. Where possible, random 
selection was used in choosing the 
control group. 

The treatment group, stimulated, 
consisted of twelve students from high 


FIGURE 1. A checking-out process on the use of the Clinical Microtome in research laboratory is done 
by students Jimmy Joiner, Philip Anthony, and Jeannina Fox (I. to r.) as part of their class activities. 
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schools throughout the Fort Worth 
Independent School District. Four 
sophomores and four juniors were se- 
lected the first year with four sopho- 
mores added the second year. Each 
year four seniors graduated and four 
additional sophomores were added to 
the group. Where possible, random 
selection was used. The size of the 
treatment group was determined by the 
ability of the principal investigator to 
successfully supervise their indoctrina- 
tion and research program, by the 
amount of space available, and by 
budget limitations. 

The treatment group’s laboratory 
work convened on each Friday after 
school and all day Saturday during the 
school year. Other days were utilized as 
the occasion demanded. Summer work 
was based on majority need and availa- 
bility. Original research was conducted 
by each student after sufficient second- 
ary research in his particular area had 
been completed. Complete records 
were kept on their progress and 
achievements. Presentation of papers, 
display of work through science fairs, 
and checking college progress also 
became part of the program. 

A comparison analysis of the two 
groups, control and treatment, was 
made periodically and a conclusion 
drawn of the effects and success of this 
research upon its termination. This 
research covered a five- to eight-year 
period of study and observation. 

Physical Equipment. The laboratory 
for conducting this research was a con- 
verted frame classroom building, 24 x 
63 feet; facilities for electricity, gas, and 
water were adequate. In general, the 
inventory and availability of equip- 
ment, chemicals, and other supplies 
were no problem since grant funds had 
been provided by the National Insti- 
tutes of Health. Proper care and usage 
of equipment and other material were 
emphasized, but not any check-in, 
check-out system was used for the treat- 
ment group. Thus, they enjoyed com- 
plete freedom in the use of laboratory 
supplies and equipment. (Figure 1.) 

Methods and Procedures. In order 
that interested students might know 
what the program had to offer, publicity 
was obtained from the local newspaper 
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concerning the general plan of the re- 
search program. A follow-up was made 
by sending self-explanatory application 
forms to specific science teachers in the 
school system. Classroom announce- 
ments were made, and several high 
schools gave publicity to the program 
over their public address systems dur- 
ing the morning announcements. Appli- 
cations from students, upon receipt by 
the principal investigator, were exam- 
ined and each applicant telephoned to 
set a time for personal interviews. 

An _ investigator-constructed check 
list was kept during the interview with 
each student. This check list was di- 
vided into two groups—essentials and 
non-essentials. Each question or area 
on the list was rated from zero to four. 
A zero score on any area in the essen- 
tials would eliminate the applicant. The 
primary objective of the interview and 
check list was to obtain information 
about the applicant. Eighteen areas 
were covered on the check list with a 
maximum score obtainable of seventy- 
two possible as a total. 

Because information was lacking on 
any intensive studies made on how to 
select people for training to produce a 
basic research scientist, especially in 
the biological field, the following series 
of tests were selected: 


1. Otis Quick-Scoring Mental Ability 
Tests; and Gamma Test: Form C. 
2. Sequential Tests of Educational 
Progress (STEP); and Level 1: 


Form B. 

a. Reading 

b. Mathematics 
c. Science 


3. Kuder Vocational Preference. 


Research Training Program. An in- 
doctrination program of about two 
weeks was given to the students selected 
for the program. This entailed a dis- 
cussion of general laboratory rules, 
safety precautions, and the nature of 
research work including philosophy and 
specific detailed instructions. A check- 
out demonstration concerning the care 
and usage of major pieces of equipment 
was given at intervals during the in- 
doctrination phase. Group counseling, 
which pertained to the importance of 
secondary research prior to laboratory 
research, introduced the students to the 
laboratory’s technical library. 

Individual counseling and idea pro- 
jection was used to aid the student in 
selecting a research problem and pur- 
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FIGURE 2. Jeannina Fox is shown using the enlarger in the darkroom. 


pose. Later a review was made of each 
student’s progress through examination 
of his secondary research notes, tenta- 
tive research designs, and a check to 
insure his knowledge of the proper 
usage and care of equipment needed 


to conduct his chosen research. Finally 
the student was guided to do some 
exploratory work prior to his research 
investigation, and is left to work inde- 
pendently on a project. (Figure 2.) 

If the above results proved satisfac- 


TABLE | 


Treatment Group—Selection Results 





Mathe- 


Student Age Grade Sex — 1Q Science enatics Reading Kuder 
B,R 15 10 M 67 112 Raw 39 Raw 22 Raw 36 8-70-98 % 
% 86-97 % 40-82 % 14-30 3-58-96 % 
D,B 16 il M 64 130 Raw 41 Raw 28 Raw 62 3-62-99 % 
% 91-99.5 % 72-95 % over 100 2-46-96% 
H,C 16 11 M 58 132 Raw 43 Raw 24 Raw 55 3-59-97 % 
Jo 94-99.7 % 5§2-89 % 74-95 6-26-77 % 
“iL 14 10 F 57 129 Raw 31 Raw 22 Raw 56 3-54-95 % 
% 50-80 % 40-82 % 79-96 0-56-94% 
M, L 16 ll M 55 121 Raw 34 Raw 19 Raw 45 3-56-94% 
% 69-90 % 30-63 %o 34-59 9-49-62% 
M, G 14 10 F 64 124 Raw 29 Raw 15 Raw 41 3-67-100% 
% 40-72 % 16-41 % 26-40 2-51-99% 
*P,E 14. 10 M 55 126 Raw 45 Raw 29 Raw 47 3-69-100% 
% over 100 % 78-96 % 37-66 2-40-90% 
*P.B 15 10 M 59 136 Raw 44 Raw 36 Raw 47 3-65-99% 
% 95-99.8 % 96-99.7 % 37-66 2-34-74% 
R,B 16 11 M 68 124 Raw 43 Raw 27 Raw 52 3-62-99 % 
% 94-99.7 % 72-95 %o 54-87 0-75-98 % 
SC 15 10 M 54 114. Raw 35 Raw 21 Raw 35 3-58-96 % 
% 72-92 % 36-78 % 11-26 0-70-96 % 
"). (ce | 2s? 3G M 63 116 Raw 32 Raw 30 Raw 40 3-66-99 % 
%o 57-85 %o 87-97 % 26-40 0-63-89% 
W,D 16 10 M 70 109 Raw 31 Raw 19 Raw 45 3-55-92 % 
% 50-81 % 30-63 Jo 34-59 5-37-91% 





* Represents those students who were the last group selected at the time of this report. 
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tory to the principal investigator, the 
student was then qualified and encour- 
aged to begin his laboratory research 
work. Actual assistance given the stu- 
dent while conducting his research in 
the laboratory was kept at a minimum. 
Suggestions were favored as the prin- 
cipal form of assistance. When needed, 
laboratory techniques were demon- 
strated both individually and to the 
group. After the student had been en- 
gaged in his research and obtained a 
good grasp of experimentation, the 
primary function of the principal inves- 
tigator shifted to supplying the student 
with research needs (Figure 3). 

Guidance to each student into a 
particular research problem depended 
on his own ability, resources available, 
time available, and future field of in- 
terest. Investigation of the student’s 
records and observations was continu- 
ous during his research. When the re- 
search terminated, an individual dis- 
cussion and analysis of his work were 
conducted. Then he became introduced 
to a more difficult problem that chal- 
lenged his increased knowledge, con- 
fidence, and curiosity. Personal pride 
and ambition were stimulated through 
recognition of the student’s research 
and abilities by various professional 
and_ semi-professional organizations 
and related activities. 

Progress Report. This report covers 
the first nineteen months of the project. 
The full complement of students for the 
research program had been obtained. 
The science, mathematics, and reading 
tests in Table I are based on Level 1, 
Form B, of the STEP tests. Norms used 
for determining percentile bands are 
those of the publisher, prepared for 
grade 13. 

The IQ was obtained from the Otis 
Quick-Scoring Mental Ability Test and 
Gamma Test, Form C. 

The primary members of the treat- 
ment group (non-asterisked) had re- 
ceived nineteen months inculcation in 
the science of basic research. Four stu- 
dents in this group successfully com- 
pleted research problems and the re- 
maining members were in various 
stages of their investigation. Typical 
research problems that had been com- 
pleted or were in progress: 


1. Problem: Determination of the 
Growth and Differentiation 
Properties of the Melano- 
phores of the Chick, “in vitro,” 


SEPTEMBER 1961 


TABLE Il 


Visual Profiles—16 P.F. Test 


Publisher’s Standardization Tables: Form A—Table 1 Men, 2 Women 
Standard Ten Score: American College Students 
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AB 
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as Determined by Tissue Cul- 
ture and _ Intro-Embryonic 
Grafting. 

Purpose: To determine the growth 
and differentiation properties 
of the melanophores of the 
Australorp, New Hampshire 
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Red, and White 
breeds of chicks. 
Problem: Culture of the Embryonic 
Chick Femur in a Plasma- 
Embryo Extract Clot, White’s 
Synthetic Nutrient, and Rich- 
erson’s Synthetic Nutrient, “in 
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THE TEMPO OF THE SPACE AGE 
CAPTURED IN THREE NEW SCIENCE TEXTS 


CHEMISTRY FOR THE SPACE AGE by Posin. Dr. Dan Q. Posin, nation- 
ally-known science instructor and star of CBS-TV has given his particular 
genius for refreshing presentation to a new high school text that relates 
the universal laws and principles of chemistry to their space age applica- 
tions. It provides a text and activity guide to scientific inquiry that will 
lead the high school student to a better understanding of the world in 
which he lives; let him discover the relation of chemistry to man, nature, 
and the other sciences ; and thrust him into the excitement of new worlds 
unfolding through the applications of chemistry. 604 pages. 64 full-color 
pages. 318 illustrations. 1961 edition. $5.60 list price. 


SCIENCE FOR THE SPACE AGE by Smith and Vance. An important new 
ninth-grade general science text published to provide all students who 
desire to know the basic principles of general and natural science with a 
thorough comprehension of those principles. Students today need the direc- 
tion and understanding this textbook gives for meeting the changing 


demands that confront them in a complex, technological space age society. 
The authors have infused the pulse of this age into seven brilliant, magnifi- 
cently organized units that lead the student from a definition of science 
through the complex principles and concepts of nuclear science. 616 pages. 
575 illustrations, 1961 edition. $4.96 list price. 


PHYSICS FOR THE SPACE AGE by Schulz and Lagemann. In preparation 
for five years, this is a new modern, vivid, full-range portrayal of mid- 
twentieth century physics for the 11th or 12th grades. To meet the needs 
and purposes of today, as well as the exciting challenges of tomorrow, it 
merges the concepts and values of basic and applied physics, both classical 
and modern, giving rare emphasis to the big ideas of physics. The text ma- 
terial can be covered in one year at the rate of 13 pages a week, with the re- 
mainder of the instruction and study time being devoted to its unparalleled 
group laboratory and individual project activities. 465 pages. 445 illustra- 
tions. 1961 edition. $5.60 list price. 


Published by 
J. B. LIPPINCOTT COMPANY - EAST WASHINGTON SQUARE - PHILADELPHIA 5, PENNSYLVANIA 





vitro.” (Richerson’s nutrient 
was student synthesized. ) 

Purpose: To determine which me- 
dium tested will support the 
best growth of embryonic 
chick femur. 

3. Problem: The Grafting of 3-Day 
Chick Embryo Limb Buds to 
a 3-Day Chick Embryo and 
to a 10-Day Chick Chorio- 
Allantoic Membrane. 

Purpose: To determine which type 
grafting will give maximum 
growth of the transplant over 
an 8-day incubation period. 

4. Problem: Cultivation of Rhabdo- 
myosarcoma from CE Mice in 
a Medium Containing the Cul- 
tural Filtrate of “S. schenkii,” 
“in vitro.” 

Purpose: To determine the effect of 
the cultural filtrate of “S. 
schenkii” on the growth and 
cell structure of rhabdomyo- 
sarcoma from CE mice, “in 
vitro.” 

5. Problem: To Determine the Extent 
to which Phenylthiourea Will 
Inhibit the Production of 
Melanin in the Developing 
Embryo of the Black Austra- 
lorp Breed of Chick. 

Purpose: To determine the quantity 
and concentration of phenyl- 
thiourea that is most effective 
in inhibiting the production of 
melanin or pigment granules. 


All of the above research reports 
placed in the Fort Worth Regional Sci- 
ence Fair, and Number | tied for first 
place at the National Science Fair in 
1959. Number 4 won a fourth place at 
the 1960 National Science Fair. The 
progress of each research report was 
kept in the form of a bar graph which 
was placed in a prominent place in the 
laboratory. This detailed chart served 
as a stimulus to the student and allowed 
group progress to be ascertained at a 
glance by all interested. 

Since not enough applicants survived 
the eliminating process of the selection 
criteria, the control group could not 
have been obtained by random selec- 
tion. The last control group consisted 
of eleven high school seniors that re- 
ceived the maximum science courses 
offered, B or better in their science 
grades, and had not participated in any 
extracurricular activities in the field of 
science. As the research project con- 
tinues, each year a new control group 
will be selected, and each year of col- 
lege that the group completes will be 
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FIGURE 3. 


checked as to career intention and gen- 
eral academic standing. This “follow- 
through” will be applied to the treat- 
ment group, and a comparison will be 
made between the two. 

Supplemental Selection Data. Since 
the method of selecting the student who 





A titration study in a chemistry project is performed by Dave Snipes. 


will become a basic research scientist 
is the primary objective of this research, 
this area is constantly being re-evalu- 
ated and revised with improvement as 
a goal. Recently, the treatment group 
was given the 16 P.F. Test, prepared by 
the Institute for Personality and Ability 


TABLE Ill 
16 P.F. Test Range 











Factor Range Factor Range Factor Range 
A 3-7 H 5-7 O 2-3 
B $9 I 3-6 Q, 6-9 
C 6-9 L 4-6 Q, 5-8 
b EM, M 4-6 Q, 7-9 
F $x 6-8 Q, 2-4 
G 5-8 
TABLE IV 
Ability—Achievement—Iinterest Test Range 
(Formulated from selection tests utilized in this research.) 
Otis STEP STEP STEP Kuder 
IQ Science Mathe- Reading Preference 
matics 
Sophomore 120& Up 50% & Up 35% &Up 50% &Up 3...95% & Up 
Junior 120&Up 85% &Up 68% &Up 50% & Up 3...95% & Up 
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Testing, for the purpose of establishing 
a personality-factor range based on 
those personality factors tested for by 
this test. A visual profile was prepared 
for each student in the project. (See 
Table II.) Students W, D; L, L; R, B; 
and D, B were used in preparing a 
personality factor range to be used in 
future selection of applicants. This 
range will be utilized in addition to the 
other tests given to applicants and will 
become the major criterion in the selec- 
tion program. It will serve also as one 
of the major devices for determining 
what makes a basic research scientist. 
It is expected to reveal some of the 
intrinsic factors of those students who 
show the most progress in basic re- 
search work, such as the four students 
used in making this initial personality 
factor range. 

In brief, the 16 P.F. Test measures 
the following factors: 


Low Score High Score 
Factor Description Description 
A_ Aloof, Cold Warm, Sociable 
B Dull, Low Capacity Bright, Intelligent 
C Emotional, Unstable Mature, Calm 
E Submissive, Mild Dominant, Aggressive 
F Glum, Silent Enthusiastic, Talkative 
G Casual, Undepend- Conscientious, Persistent 
able 


H_ Timid, Shy Adventurous, “‘Thick 
Skinned”’ 

Sensitive, Effeminate 

Suspecting, Jealous 


Bohemian, Unconcerned 


I Tough, Realistic 
L_ Trustful, Adaptable 
M_ Conventional, 
Practical 
Simple, Awkward 


N Sophisticated, Polished 
O- Confident, Unshak- 


Insecure, Anxious 


able 

Q, Conservative, Experimenting, Critical 
Accepting 

Q. Dependent, Imita- Self-Sufficient, Resourceful 
tive 


Qs; Lax, Unsure 
Q, Phlegmatic, Com- 
posed 


See Tables III and IV for the cri- 
teria to be used in the selection program 
of current and future research in the 
area being investigated. Modification of 
the selection criteria will be made as 
additional information warrants such 
revision to be completed. 

Efforts are being made to publicize 
the results of this project in every way 
possible. As more data becomes avail- 
able, it is hoped to have it disseminated 
to those interested in the program. 


Controlled, Exact 
Tense, Excitable 
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Biology 


Crude Drug Media Effect on 
Fungi Cultivation 


By ARNOLD |. MILLER, Thomas Jefferson 
High School, Brooklyn, New York 


During participation in a research 
program for high school teachers under 
a National Science Foundation grant at 
Saint John’s University, work was com- 
pleted in various specific areas of 
biology and chemistry. 

My research participation involved 
the field of microbiology, particularly 
mycology, and was directed by Dr. 
Michael A. Pisano of the Biology De- 
partment. 

This project lends itself to individual 
and/or group work in the high school 
laboratory. It is neither too easy nor 
too difficult for able pupils. The mate- 
rials are easily acceptable and are com- 
paratively inexpensive. Results can be 
obtained within twenty-four hours after 
inoculation and incubation, with the 
entire duration of the project lasting at 
least two weeks. High school students 
experience greater pleasure and exhibit 
a higher level of interest when they can 
actually see results from their work in 
a short period of time. This project is 
especially adapted to this factor. 

By adding various crude drug ex- 
tracts to basic fungal media many inter- 
esting and unusual observations can be 
made. This experience can also be per- 
formed with bacteria as the organisms 
of choice. The simplified procedure is 
described herein. 

The amounts given below are for 
250 ce of the media. The figures can 
be adjusted to suit individual needs. 

1. Twenty-five grams of a crude 
drug (various common spices and 
medicinal products) are macerated 
thoroughly using a mortar and pestle 
(an electric food blendor is ideal, if 
available, and handled carefully. ) 
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2. Add 250 ml of tap water to the 
crude drug and mix thoroughly. 

3. The entire mixture is brought to 
boiling and allowed to simmer for 
twenty minutes. 

4. Cool the mixture to room tem- 
perature. 

5. If a centrifuge is available, cen- 
trifuge the mixture at 2000 rpm for 
twenty minutes. If a centrifuge is not 
on hand, allow the coarse particles to 
settle and pour the supernatent liquid 
into a 250-ml graduate. 

6. Restore the volume of the super- 
natent liquid to 250 ml using ordinary 
tap water. 

7. At this point, the crude drug 
extract can be placed in a bottle and 
stored in a freezer until needed. Keep 
the bottle cap loose, or else the expand- 
ing water in it might crack the bottle. 
Remember to bring the extract to room 
temperature before performing any 
work on it. 

8. Filter the extract to remove any 
coarse particles. 

9. A pH reading is then taken using 
pH paper. If the pH is 4.5 or below 
adjust with sodium hydroxide, or else 
the agar will not gel. 

10. Add 1.5 per cent of agar (3.75 
grams and 1 per cent of dextrose (2.5 
grams) to the extract. 

11. The agar and dextrose are 
brought into solution by boiling. 

12. Dispense the finished extract 
into test tubes and sterilize at 121° 
Centigrade for fifteen minutes. Slant 
tubes, which after cooling, can be 
inoculated. 

The fungi are inoculated onto the 
slant using the regular mycological pro- 
cedure. The results are compared with 
the growth of fungi on Saboraud-Dex- 
trose Agar (control), the most widely- 
used fungal culture medium. Following 
inoculation the cultures should be kept 
in an incubator to insure a constant 
temperature. 

The choice of types of fungi to be 


utilized is optional. However, the fungi 
employed in this experiment included 
representatives (two) from each of the 
five groups, as follows: 

Yeasts: Nematospora coryli; and Sac- 

charomyces cerevisiae. 

Basidiomycetes: Poria 

and Coprinus radians. 

Phycomycetes: Rhizopus arrhizus; and 

Cunninghamella echinulata. 

Deuteromycetes: Fusarium solani; and 

Cephalosporium ciferri. 
Ascomycetes: Thielavia terricola; and 
Fimetaria humana. 

The cultures were kept on Petri 
dishes of Saboraud-Dextrose Agar from 
which the transfers could be made and 
stored in an incubator. 

Readings were made one, three, 
seven, and fourteen days following the 
original transfer as to surface growth in 
the test tubes as follows: 


No. X—No growth. 


johnsoniana; 


No. O—Trace of growth. 

No. 1—Growth 1-25 per cent of the 
slant. 

No. 2—Growth 26-50 per cent of the 
slant. 

No. 3—Growth 51-75 per cent of the 
slant. 

No. 4—Growth 76-100 per cent of the 
slant. 


Characteristics such as type of col- 
ony and pigments produced, if any, 
were also recorded. Pay particular 
attention to any inhibitory effect that 
the medium may exhibit. 

Some crude drugs that are easily ob- 
tainable, inexpensive, and show inter- 
esting results are as follows: 


Clove Black Pepper 

Vanilla Bean White Mustard 

Allspice Seed 

Rosin Poppy Seed 

Caraway Seed Spearmint Leaves 

Peppermint Celery Seed 
Leaves Sage 

Anise Seed Bay Leaves 


Not only does this project afford the 
student with a valuable experience in 
biology, but also shows him what a 
project in research is actually like. This 
particular area of biology is neglected 
and passed over by many scientists. 
Too many high school students are 
under false impressions that research is 
characterized by spontaneous discov- 
eries, one after another. This problem- 
solving experience presents present-day 
research—with its routines and rela- 
tively small discoveries, adding small 
colors, little by little, to fill the entire 
canvas of the painting as a whole. 
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from projection of microscope slides to 
projection of transparencies with the 


LEITZ PRADO MICRO- PROJECTOR 


switch in seconds 








The ultimate in convenience for use in classroom, con- 
ference room or lecture hall, the PRADO Micro-Projector 
delivers screen images of unrivalled brilliance, clarity 
and definition. With Micro Attachment it produces mag- 
nifications up to 2400x on screens at a distance up to 
40 feet; with a film slide carrier and lens inserted, the 
PRADO projects 2” x 2” or of 2%” x 2%” transparencies. 
And you can switch from micro to film slides in seconds 
—easily. The revolving nosepiece of the Micro Attachment 
holds three objectives : 3.5x, 10x and 25x. The high power 
objective is equipped with spring-loaded mount. Micro 
attachments are available which allow the stage to be 
placed in a horizontal position to accommodate wet mounts, 
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Light from the 500-watt lamp is projected through 
aspheric condensers in the PRADO, which is blower-cooled. 


The PRADO Micro-Projector is portable, and may be 
carried easily from room to room and used wherever 
there is an electrical outlet. 


For illustrated PRADO Micro-Projector Brochure, write 
to Dept. ST-9. 


41. PRADO as Micro-Projector for microscopic slides 2 PRADO as 
standard projector for film slides 3. Attachable reflecting prism 
for tracings 4. Polarizing Attachment for polarization demonstra- 
tion &. Large Vertical Micro Attachment for wet mounts 
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Chemistry 


Protein Structure 


By JOHN N. ARONSON, Arizona State 
University, Tempe, Arizona 


The natural abundance of proteins 
and the wide range of biological func- 
tions in which they participate enable 
the proteins to be one type of complex 
material that lends itself to a non- 
technical discussion. The chemical 
structure of proteins can present an in- 
surmountable barrier, however, to 
people whose background in chemistry 
consists of no more than a brief under- 
standing of atoms, elements, and the 
combination of elements to form 
molecules or compounds. Through the 
use of some clothespins and pipe 
cleaners, however, the chemistry of 
proteins has been presented to a 
selected group of fifteen youngsters 
representing grades 5 through 8. 
Their acceptance of the presentation 
and their comprehension of the ma- 
terial were evidenced by the pertinent 
questions which they asked at the end 
of the discussion. 

At first, the students were told that 
proteins could be broken down com- 
pletely to the elements carbon, hydro- 
gen, nitrogen, oxygen, and a lesser 
amount of sulfur; but one could just 
partially break the protein down into 
“building blocks.” These “building 
blocks” are small molecules known as 
amino acids, so-called because they all 
have an acid group and an amino 
group. All amino acids contain carbon, 
hydrogen, oxygen, and nitrogen, and a 
few contain sulfur. The amino acids 
can be represented by an ordinary 
spring-type clothespin, the acid group 
being represented by the head (biting 
end) of the clothespin, the amino group 
by the tail. Over twenty different amino 
acids can be found in proteins; all have 
the same head and tail, but they differ 
from each other by variations in side 
groups which are _ represented by 
colored pipe cleaners which are bent in 
varying shapes and attached to the 
middle of each clothespin (Figure 1). 
It is explained that amino acids fall in 
five general groups which thus are 





1 The students were selected by their teachers at 
Payne Training School, Arizona State University, on 
the basis of their aptitude and interest to attend an 
experimental class on the Nature of Science con- 
ducted by Dr. Theodore Munch in the Department 
of Physical Sciences, Arizona State University. 
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FIGURE 2. 





FIGURE 3. 





1. Representation of individual amino acids. 


Some “amino acids” linked to form a tetrapeptide. 


‘ 


A “polypeptide” coiled to form an alpha helix. 
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Ten minutes spent with any of these three UNITRON Student Microscopes will 
tell you more than we could say in ten thousand words. That’s why we’d like 
to invite you to try one — or all three — for ten days ... FREE. The only thing 
you have to invest is the next 5 minutes... to find out what's in store for you 
in top-notch performance and added advantages. 


WHAT'S THE At first glance, the printed 
DIFFERENCE? ‘SP¢ccifications on all student 

microscopes look the same. 
You might well ask “‘What’s the difference — 
if any?” Here are the facts. 

Even many of the largest manufacturers 
feel that optical and mechanical short cuts 
are quite acceptable in microscopes designed 
for the school or college laboratory. There- 
fore, they design their microscopes with 
lower-resolution objectives, without con- 
densers, and often simplify mechanical con- 
struction. In contrast, UNITRON Student 
Models MUS, MSA, and MLEB are de- 
signed to give regular, professional performance, 
with no compromise in image quality. 


THE LAWS OF OPTICS HOLD . 
ning student, 
FOR STUDENT MODELS TOO any enlarged 


image seen through the microscope will 
appear exciting. But isn’t it just as important 
to see a correct image? A true picture? 
Magnification without resolution is empty 
... the image appears blurred and details 
are fringed with diffraction lines in much 
the same way as a faulty TV picture. That’s 
why UNITRON doesn’t offer a ‘student 
series’ of objectives which, though named to 
imply “achromatic’’, still let color and aber- 
rations in through the back door. All 
UNITRON Student Microscopes are 
equipped with the same _ professional-type 
objectives supplied on our more expensive 
medical models. Because our high-dry 
40X objectives and condensers each have a 
numerical aperture of 0.65, the student can 
enjoy the same quality image at 400X or 
600X that the medical student sees through 
his more expensive instrument. 


WHY A CONDENSER? 1m microscopes using 
‘student series’ objec- 


tives, the omission of a condenser may not 
be too serious, because there is really no high 
numerical aperture, or resolving power, to be 
realized. But all UNITRON Student Micro- 
scopes have a 0.65 N.A. condenser to utilize the 
high resolution of our professional quality ob- 
Jjectives. We also provide an adjustable iris 
diaphragm (not merely a disc diaphragm) 
to control light reaching the condenser. All 
these extras work hand in hand with 
UNITRON’s anti-reflection coated optics 
to produce an image of optimum contrast 
and clarity. 


so ieee Tense. salina 
DO VOU TAKE? and adaptability. And that’s 
just what UNITRON Student Microscope 
Stands are designed to give. Positive and 
smooth coarse focusing is by a diagonal-cut 
rack and pinion. A simple counter-twist of 
the knobs gives easy tension adjustment to 
meet any preference. A separate and inde- 
pendent fine focus with full range of travel 
has a precision micrometer screw to assure 
sharp images. 

Now — about the microscope stage. For 
precise movement of the specimen at 400X 
and higher, UNITRON offers a quick, easy 
way of attaching a reasonably priced me- 
chanical stage. (Some manufacturers offer 
this feature— but only on their higher 
priced models.) All UNITRON Student 
Microscopes have stages pre-drilled and 
tapped to permit future addition of a precise, 
but inexpensive ($14.75) mechanical stage. 
The large stage of Models MUS and MSA 
also acts as a bumper, projecting be- 
yond the objectives and nosepiece to prevent 
accidental damage. 


For a_begin- 


SOMETHING NEW All UNITRON Student 
HAS BEEN ADDED. Microscopes now have 

built-in focusing stops 
that prevent accidental contact between the 
objective and specimen slide. This reduces 
repair costs for objectives and prevents slide 
breakage. Without the stop, it is easy for 
beginning students to pass through the critical 
point of focus, not even realize it, and ram 
the objective into the slide. The new stop 
also saves time and temper by automatically 
placing the image in approximate focus. 
Student guesswork is eliminated. 


Student microscopes are 
FIELD EYEPIECE often chosen with at least 
two eyepieces, usually the 
Huygens type ... a 5X for its large area of 
view, and a 10X for the magnification needed 
for critical observations. Now, our new 
coated 10X Wide Field eyepiece combines 
both these features in one eyepiece — a large 
field and the desirable 10X magnification. Teach- 
ers will like it: one eyepiece is more con- 
venient than two. There’s no chance for 
the extra one to become lost or damaged. 
And, it’s slightly easier to use the Wide 
Field eyepiece because of its longer eye 
relief — you don’t have to get your eye so 
close to the lens. Model MUS is now regu- 
larly supplied with this new eyepiece, but it’s 
optional on Models MSA and MLEB, too. 


NEW 10X WIDE 


ATTACHABLE SUBSTAGE A snap-fit illuminator 
ILLUMINATOR. that attaches by means 

of the regular mirror 
mount, this new accessory eliminates any 
need for mirror adjustments or an outside 
light source. Even when the microscope is 
moved or inclined, the illuminator stays in 
alignment. It combines correct light in- 
tensity with convenience. Operates on 
regular 110-115V. current. The housing is 
rotatable 180° to give a choice of two types 
of illumination: bull’s eye condenser for 
concentrated light or plane condenser for 
diffuse lighting. Built-in blue filters give 
daylight quality. Cost? — only $10 as an 
accessory (less an allowance for the regular 
mirror if you don’t need it.) 


MEETS C.C.S.S.0. UNITRON Student 
REQUIREMENTS... Microscopes more than 
AND MORE. meet the general re- 
quirements outlined in 
the Council of Chief State School Officers Purchase 
Guide. Our microscopes are available with 
either three or two objectives. Models with 
two objectives are supplied with a triple 
revolving nosepiece (with removable plug 
in the extra aperture) so that you can add 
another objective when you want it, without 
the extra expense of changing nosepieces. 


CAN YOU AFFORD Check some of the prices 
NOT TO BUY? listed in other suppliers’ 

ads and literature... 
then look at ours. UNITRON saves you real 
money. And, if you’re in the market for 
several instruments, new quantity discounts 
make our prices even lower... 10% for 
5 to 10 and even higher discounts on larger 
quantities! 


WHY NOT If you are planning to buy 
TRY ONE? microscopes, now or for your 

next budget, please accept our 
invitation to try one, or all three, UNITRON 
Student Models in your own laboratory, at 
our expense. Let UNITRON prove itself 
to you before you decide. 








*Free delivery to your school. Plastic dustcover, fitted wood case with handle and lock, are all included in prices shown. 
For information on other microscopes and accessories, send for free catalog — see coupon. 
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easier to dispense from. Safer for stu- 
dents, too, because they’re proof against 
acids and alkalis and never leak a drop. 
Another step in Nalge’s continuing pro- 
gram of product improvement through 
plastics research. 125, 250, 500 and 1000 
ml., all with standard closures. Ask your 
laboratory supply dealer. 


Write Dept. 239 for Catalog Sheet N-15. 


‘* THE NALGE CO.,, INC. 
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represented by five colors of the pipe 
cleaners (white for aliphatic, red for 
acidic, blue for basic, yellow for 
sulfur-containing, and green for 
aromatic). (The pipe cleaners can be 
easily dyed with food coloring, water 
colors, or more permanent cloth dyes.) 
The side groups within each color 
group have similar chemical properties, 
but their size and shape can differ. 
This can be shown by having the pipe 
cleaners foreshortened and/or bent in 
any of numerous patterns. 

The amino acids can join together 
by the head of one clothespin “biting” 
the tail of a second. The head of the 
second amino acid is free to “bite” the 
tail of a third, and so on (Figure 2). 
Despite the fact that the normal bond 
angles have been distorted to 180°, 
configuration can be implied by paint- 
ing the top and one side of each clothes- 
pin black and emphasizing to the 
audience that the side groups are all 
found on the same side, with a hydro- 
gen atom on the other side. 

An average protein may have a 
hundred to several thousand amino 
acids linked together in such a manner. 


This can allow the existence of literally 
thousands of different proteins which 
can be shown by analogy to the num- 
ber of words in an English dictionary, 
all derived from various combinations 
of twenty-six different symbols. For 
the very young, an analogy to the let- 
ters a, r, and ¢ is suitable since the 
letters can be combined to form art, 
tar, or rat, words easily discernible as 
representing completely different enti- 
ties derived from the same three letters. 

The clothespins can be used to il- 
lustrate the helical nature of some pro- 
teins. With a little dexterity one can 
demonstrate the ability of the linear 
array of amino acids to coil around 
(Figure 3).? It can then be pointed out 
that side groups which were seemingly 
far removed from each other may 
actually be quite close. The impor- 
tance of the proximity of certain side 





2 It is even possible to approximate the 3.7 amino 
acid residues per turn of the helix proposed by 
L. Pauling, R. B. Corey, and H. R. Branson, Pro- 
ceedings of the National Academy of Sciences, 
37:205. 1951. The tendency for the ‘“‘peptide chains’”’ 
to fall apart during handling can be circumvented 
by placing a nail through the “‘tail’’ of each clothes- 
pin so that it protrudes only a few millimeters above 
the surface, but can easily fit into a corresponding 
hole drilled into the “‘head’”’ of the next clothespin. 


chains can be illustrated by the sus- 
pected active site of the polypeptide 
hormone angiotensin.* Interaction of 
side groups can be demonstrated with 
the formation of dissulfide loops, 
represented by bending two identical 
yellow pipe cleaners in such a way as 
to have them touch on the outside of 
the helix. 

The over-simplifications involved in 
this type of discussion can be offset by 
the amount of factual material one is 
able to present with this technique. 
Variations to the above presentation 
can be easily made to enhance any 
value it may have in aiding in the ex- 
planation of a complex chemical 
entity to those whose knowledge of 
chemistry is limited. 





%“Chemical Make-Up Steers Angiotensin Activ- 
ity.’ Chemical and Engineering News, 38:45. 
November 21, 1960. 
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Chemistry 


Visual Aid for Teaching 
Electron Configuration 


By ALFRED L. MILLER, Rock Hill Academy, 
Charlottesville, Virginia and ERTLE 
THOMPSON, University of Virginia, 

Charlottesville, Virginia 


The purpose of this paper is to share 
an experience which the author has 
found useful in visualizing and helping 
others to understand a basic concept 
in modern chemistry. This model illus- 
trated, like any teaching aid for high 
school courses, will not serve all the 
needs of teachers, but has more than 
one application. 

There is a trend to use the chemical 
bond and/or atomic and molecular 
structure in teaching chemistry in the 
high school. For this purpose the con- 
figuration model was made. The high 
school student of today has become 
audio-visually conditioned to the point 
that he can envision a concept more 
from a real and concrete example than 
one which is abstract. 

Let us consider the model used. The 
purpose of the board is to show: 

1. Electron configuration. 

a. Electron pairing 

b. Energy levels 
(1). Main levels 
(2). Sub-levels 

2. Maximum number of electrons in 

each level. 

Order of filling levels. 

Isotope structure. 

Ground state versus activated 
state. 

a. Balmer series 

b. Lyman series 

6. Explanation and correlation of 

quantum numbers. 

For an understanding of how the 
model can accomplish these purposes, 
perhaps a discussion of its construction 
will be of value (Figure 1). 

First, a series of circles are drawn 
so the second circle is a basic unit 
(say one inch) from the first, the third 
circle is two units from the second, the 
fourth circle three units from the 
third, etc. 

If we designate the central disc as 
the nucleus, we are now able to further 
designate each of the rings as the K, 
L, M, or N main energy levels, starting 
with the innermost and proceeding 
toward the periphery. We can assign 
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also to these rings a value for the prin- 
ciple quantum number n. Thus n for 
the K level becomes 1, n for L is 2, 
n for M is 3, etc. 

Each of these rings is further divided 
such that the second ring has two parts, 
each the width of the first ring, the third 
ring having three parts each the width 
of the first, etc. These “inner rings” are 
the subshell levels and are labeled 1s, 
2s, 2p, 3s, 3p, 3d, 4s, 4p, 4d, and 4f. 
By selecting a color such as blue and 
making four shades, each a bit darker 
than the preceding, we have a way of 
differentiating the subshells. All of the 
s’s are painted the lightest shade, the 
p’s a shade darker, the d’s darker yet, 
and the f’s the darkest shade. This 
scheme gives four concentric rings of 
light-to-dark shades of color. The inner 
disc is painted with liquid slate such 
that proton and neutron count or 
atomic numbers or mass numbers can 
be written upon it. 

At this point, each of the major rings 
should be cut out by means of a saber 
saw. Pins are then inserted to achieve 
a gimbal arrangement and a three- 
dimensional effect. Holes should now 
be drilled, geometrically balanced for 
visual effect, representing the number 
of electrons that can occupy each par- 
ticular subshell. The holes should be 
large enough to accommodate golf tees 
used to represent electrons. These are 


FIGURE 1. 


of two colors and have similarly colored 
marbles glued to their heads. The two 
colors used are to differentiate right- 
hand spin from left-hand spin. 

The following should help the reader 
understand how a periodic table of the 
elements can be developed by the suc- 
cessive addition of electrons as gov- 
erned by the atomic number. One peg 
in the first ring is labeled 1s! to show 
that it is in the first (Bohr) orbit or 
main energy level. The s denotes the 
subshell, and the exponential 7 shows 
that it is the first electron to occupy 
this subshell. This first element is, of 
course, Hydrogen. For the next element 
(Helium) we add a peg (of opposite 
color) designated as 1s? where the 
principle quantum number n = 1 again 
denotes the first orbit, s denotes the 
subshell (or orbital) and the exponen- 
tial 2 shows that it is the second elec- 
tron to occupy this sub-level. This com- 
pletes the orbit and also the first period. 
The next element, Lithium, would be 
designated 1s*, 2s! showing that the 
electron is now filling the second orbit 
in the s orbital. This process continues 
until we reach Neon which has an 
“orbital address” of 1s”, 2s?, 2p*®. At 
this point we have completed the sec- 
ond principal quantum number, as we 
have eight electrons contained in it. 
This is the full complement of this par- 
ticular quantum number. We can see 


Basic construction of models (without spectral lines). 
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FIGURE 2. 


also that there are normally ten elec- 
trons associated with Neon, and that 
both the K and L shells are full. 

The third period of elements starting 
with Sodium, 3s! and ending with 
Argon 3s”, 3p® (showing only electron 
distribution for the third or M level) 
has the 3d sub-level vacant. 

If we begin to develop the fourth 
horizontal row, we can see one of the 
advantages of this visual model. Potas- 
sium (atomic number of 19) has its 
nineteenth electron in the 4s level, not 
in the 3d level. Further, Calcium, whose 
atomic number is 20, has its last two 
electrons in this 4s sub-level. Scandium, 
the next element (atomic number of 
21) has the “orbital address” 4s", 3d!. 
From here to Zinc, where the 3d level 
is full—4s?, 3d'°, the filling of the sub- 
level proceeds in a normal manner. 
Since the lowest energy levels are filled 
first, we can conclude that the 4s sub- 
level must be lower than the 3d sub- 
level, or in other words, the third and 
fourth shells must overlap. Another 
conclusion that can be drawn at this 
point is that each sub-level has a defi- 
nite number of electrons associated 
with it, namely two electrons (one 
pair) in the s sub-level, six electrons 
(three pairs) for the p sub-level, ten 
electrons (five pairs) for the d sub- 
level, and fourteen electrons (seven 
pairs) in the f sub-level. A little im- 
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Three-dimensional effect of model. 


agination will suggest many other pos- 
sibilities for use of this model. 
(Figure 2.) 

One more feature that can be seen 
are the Balmer and Lyman series which 
are painted on the model in invisible 
“black light” paint. (Figure 3.) The 
black lines represent the energy ab- 
sorbed by electrons as they move to 


higher energy levels. The spectral lines 
that appear when an electron falls back 
into a lower energy level are shown 
when ultraviolet light is focused on the 
model. An effective substitute is the 
use of cellophane tape in case invisible 
ultraviolet paint is not available. 
Should the permanent spectral lines 
prove distracting to the reader, wide 
ribbon could be fastened by tacking to 
the back of the model and removed 
when not in use. 

The model is not intended to show 
anything about scale relationships and 
no effort has been made either to show 
the relative size of the orbits or their 
particular shape. [It is to be empha- 
sized that only the s electrons follow 
circular paths; the other electrons fol- 
low elliptical paths which this model 
has not attempted to illustrate but 
which the teacher can point out. It 
should also be noted that the direc- 
tional aspects of electron addition can 
be illustrated with this model. Finally, 
while the order of electron addition is 
not adhered to perfectly in this model, 
the teacher can make the necessary 
modifying explanations. ] 

It is hoped that the idea presented 
here will give others a spark to make 
their own apparatus. Perhaps improv- 
ing on this one as an aid in the presen- 
tation of this vital concept of modern 
chemistry would be a beginning. 


FIGURE 3. Model of Balmer and Lyman spectral lines. 
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New in plan, organization, purpose, content... 


DENOYER-GEPPERT SCIENCE SERIES 


COLORED RESOURCE CHARTS, EACH 54x44” 


Editor and author: JOHN STERNIG, M.S., Asst. Superintendent of Schools, Glencoe, III. and Instructor in Science Teaching 
Methods, Lake Forest College. 








DENOYER-GEPPERT SCIENCE SERIES | NOW READY! 
” aa ROCKETS AND SATELLITES 
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" & ( \u ey | composed of a number of charts all related to the 
» oy ‘ mrss main group title. In turn each chart is self contained 


with material developed around a title theme of its 
own. 


DGSI_ The Science of Living Things 


. Life on Earth 

. Plants 

. Plant Classification 

Animals 

Animal Classification 
Carbon-Oxygen-Nitrogen Cycles 

Human Nervous System 

Human Muscular and Skeletal Systems 
Human Circulatory and Digestive Systems 
Human Respiratory, Lymphatic and Endocrine 
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ze DGSII The Science of the Earth 


Picture History of the Earth 

. The Earth as a Sphere 
Relationships of Earth and Sun 
Maps 

Time 

Inside the Earth and Layers of the Atmosphere 
Wind Systems of the Earth 
Changing Surface of the Earth 
. Rocks and Minerals 

Rocks and Soils 

Water on the Earth 
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Conservation 
an _. DGSIIl The Science of the Universe 
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DGSII-9 Rocks and Minerals ® Gurion 

Sets of 12 Charts, per Set of Charts f.o.b. Chicago " po Solar aon 
Mtg.—54 Set of 12 heavy paper charts, edges taped, - Meteors and Comets 

in solid charthead on tripod.............::ssss000+ $ 40.75 5 The Sun and Other Stars 

“ar 6. Constellations |. 

Mtg.—56d Set of 12 charts, handmounted on muslin, in 7. Constellations Il. 

solid charthead on disc base............ssesssesees $ 83.00 9 Depths of Space 
Mtg.—16A Set of 12 removable charts, handmounted on 9. Astronomers at Work 

muslin, on spring rollers in Simplex Case......$164.00 10, Rockets and Satellites 
Mtg.—32 Set of 12 charts on a single roller, base chart 11. Space Travel 

handmounted, others heavy paper................ $ 68.75 12. Life in Other Worlds 


For a description of the charts and for prices in various other mountings, send for Circulars S3la, S31b and S3lc. 


DENOYER-GEPPERT COMPANY 


5235 Ravenswood Avenue Chicago 40, Illinois 
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Elections Committee 


It is the responsibility of the Elections 
Committee to prepare a slate of nomi- 
nees, including at least two persons for 
each office to be filled on the NSTA 
Board of Directors. If the Elections Com- 
mittee is to do its work well, it must have 
a list of qualified persons from which to 
select those who will be nominated. 

In the elections of 1962, the offices to 
be filled are those of president-elect, 
secretary, and directors for Regions II, 
IV, VI, and VIII. Each member of NSTA 
is invited and urged to suggest persons 
capable of filling these offices with dis- 
tinction. In order that the Elections Com- 
mittee may have comparable and perti- 
nent data about potential nominees, a 
form has been prepared on which to 
make suggestions. Copies of this form 
may be obtained from the Chairman of 
the Elections Committee, or from the 
Executive Secretary of NSTA. 

Chairman of the 1962 Elections Com- 
mittee is Ralph E. Keirstead, State De- 
partment of Education, P. O. Box 2219, 
Hartford, Connecticut. Other members 
of the committee are James V. DeRose, 
Marple-Newtown Senior High School, 
Newtown Square, Pennsylvania; Archie 
L. Lacey, Hunter College, New York 
City; Alfred J. Schutte, Herricks Senior 
High School, New Hyde Park, New 
York; Julius Schwartz, Board of Edu- 
cation, New York City; Sister M. 
Gabrielle, Holy Trinity High School, 
Hartford, Connecticut; Dorothy W. Sul- 
livan, Public Schools, East Orange, New 
Jersey; and Louise O. C. Swenson, Mas- 
conomet Regional High School, Boxford, 
Massachusetts. 

Forms suggesting potential nominees 
should be sent to the Chairman of the 
Elections Committee as early as possible, 
but not later than November 1, 1961. 


Budget for 1961-62 


As a result of the 18th annual business 
meeting of the NSTA Board of Directors 
held in Washington, D. C., July 7-9, the 
following budget for 1961-62 was 
adopted. This encompasses the basic pro- 
gram of NSTA services and activities plus 
certain approved projects to be done 
under contract or special grants. It is 
noteworthy that $691,200 (total this 
year) represents a 23 per cent increase 
over the 1960-61 total of $560,000; also, 
that projected income from dues and 
subscriptions amounts to 31 per cent of 
the basic budget or 22 per cent of the 
total. Each of the budget items is, of 
course, comprised of a number of smaller 
components. A detailed breakdown of 
the budget is available to NSTA members 
on request to the Executive Secretary. 
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A. Anticipated Revenue 
1. Memberships and 


subscriptions ........ $152,000 
2. Regional meetings and 

national convention 75,000 
3. Advertising, Packets, 

Mailings H 143,000 
4. Publication sale 33,000 
5. Contributions and service 

charges x 91,500 

Total $494,500 


B. Basic Program 
11. FSA school science clubs $ 13,000 


12. FSA awards for students. 18,000 
13. FSA “Vistas of Science” 

books Bae Seba? 20,000 
14. Periodical publications 84,000 
15. Sales publications .. 12,000 
16. Packet and mailing 

services Syed 40,000 
17. Regional meetings and 

national convention ..... 53,000 
18. Committees, affiliates, field 

services .. Soe ihn 15,500 
19. Board and staff ................ 172,000* 


20. Operational and promotion 52,000 
21. Contingencies or reserve 15,000 
Total $494,500 


* This cost is partially generated by the projects 
listed in C and is partially covered by the difference 
in gross and net totals in C entered as part of A-5. 


C. Supported Projects 
Gross Grants (including 


service charges) $167,200 
Balance on deposit 47,000 
Gross total $214,200 

31. NCI film project .. $ 74,700 
32. IBM teaching materials 

project 33,500 
33. International youth 

science study tour 6,500 
34. “Century 21” exposition 40,500 
35. Science teaching 

facilities study 10,000 


36. Elementary science studies 3,500 

37. U.S. registry of science 
teachers 28,000 
Net total $196,700 


Difference (service charges) $17,500** 


** Difference between net and gross totals in- 
cluded as part of sum entered as A-5. 


Regional Conferences, 1961 


Northeastern Regional Meeting 


Boston is the site of the seventh in the 
1961 series of Regional Conferences of 
the National Science Teachers Asso- 
ciation. The meeting will be held 
October 6 and 7. All exhibits, sessions, 
and other scheduled activities will be 
housed at the Hotel Bradford, 275 Tre- 
mont Street. While the conference will 
serve chiefly the science teachers of New 
England, those interested from elsewhere 
are most welcome. 

“Learning Science for the Space Age” 
is the conference theme, and the program 
will focus on the means for helping young 
people learn science in an effective and 
efficient manner. In addition, an effort 
will be made to look to the future in 
keeping with the rapid expansion and 
extension of science now taking place. 

The Conference begins formally 
October 6, but registration will open at 
4 p.m., Thursday, October 5, and con- 
tinue until the close of the meeting. Ex- 
hibits of apparatus, materials, and books 
may be viewed Thursday afternoon, and 
a number of science teaching films will 
be shown in the early evening. Also on 
Thursday evening will be a session for 
heads of departments, consultants, and 
others with supervisory responsibilities in 
science. A social mixer is scheduled later 
that evening and will include opportuni- 
ties to renew acquaintances. 

The first of the three major addresses 
to be delivered will review our best 
knowledge of how learning takes place 
and will relate the significance of such 
knowledge to the learning of science. 
This address will be given at the first 
general meeting at 10 a.m., on October 
6. At a banquet session that evening, the 
second major address will be given. The 
topic relates to scientific enterprise as a 
unique kind of human activity. 

The afternoon of October 6 and the 
morning of October 7 will be devoted to 
concurrent sessions on a wide variety of 
specific topics dealing with the curriculum 
and instruction in science. There will be 
a number of other sessions for each level 
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of instruction: elementary school, junior 
high school, and senior high school. The 
concluding general session will be a 
luncheon meeting at 1:00 p.m., Saturday, 
October 7. The final major address, at 
the luncheon, will present a look ahead 
by an eminent scientist in one of the 
various fields of science. 

Registration fee for the conference is 
$2. Housing accommodations at the Hotel 
Bradford are available from $7.50 up for 
a single room, and $11 up for a double. 
For a conference program or further in- 
formation write to Co-chairman, Jesse O. 
Richardson, State Department of Edu- 
cation, 200 Newbury Street, Boston 16, 
Massachusetts. 


Northwest Regional Conference 


The eighth NSTA Regional Confer- 
ence will be held in Portland, Oregon, 
Friday and Saturday, October 13-14, 
1961, in the Sheraton Hotel. The 
conference theme is “The Key to the 
Cosmos” and will emphasize learning 
science as an individual experience. 
Science teachers from Alaska, British 
Columbia, Idaho, Oregon, and Washing- 
ton are invited, as well as others who 
can arrange to attend. 

Considerable attention has been given 
recently to the role of teachers and ma- 
terials in the educational process. Their 
importance cannot be denied; yet they 





NOW! DO LAB EXPERIMENTS 
IN ANY CLASSROOM WITH A 


Turner 


Portable 
BUNSEN 
BURNER 





Hundreds of schools are now taking science experiments into 
any classroom with the Turner portable bunsen burner. 
It’s the self-contained heating unit that requires no gas 


outlet or hose connections. 


The Turner Bunsen Burner is UL approved and features a 
variety of heads for different work. Clean burning propane 
gas is contained in the safety-tested disposable tank. 

Complete with tank of fuel $10.50, from your lab or school 


supply distributor. 


For information and literature write: 





823 PARK AVENUE e 
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are ineffectual unless keyed to the most 
important factor in the classroom, i.e., 
the learner and how he learns. To this 
end, the Northwest Regional Conference 
will devote its energies. 

Registration will open at 8:30 a.m. on 
Friday, October 13. The keynote address, 
“The Importance of Learning Science,” 
will give attention to the need for a 
science-literate populace in the world of 
today and tomorrow. The second session 
on Friday morning will be devoted to 
youth activities of NSTA and how these 
efforts may make contributions to the 
total educational process. 

The early part of Friday afternoon is 
reserved for committee and group meet- 
ings. These meetings will be followed at 
4:00 p.m. with a general session which 
will consider “The Process of Learning 
Science.” This session will be concerned 
with the ways in which children, and in 
fact, all who study science, can acquire 
an appreciation for and an understanding 
of science most effectively. 

The conference banquet will be held 
on Friday evening in the Sheraton Hotel 
Ballroom. The banquet program will be 
directed toward “The Frontiers’ of 
Science.” 

The Saturday program will open with 
a symposium on “Science Education 
Tommorrow” which will bring together 
the thinking of those involved in major 
curriculum revision efforts at the ele- 
mentary and _ secondary levels. The 
symposium will be followed by concur- 
rent sessions which will consider specific 
programs such as BSCS biology, CHEM 
Study and CBA chemistry, PSSC physics, 
new curricular designs for physical 
science, and recent developments in the 
elementary science curriculum. 

The Saturday conference luncheon will 
be held in the Sheraton Ballroom and 
will feature an address on “The Nature 
of Enquiry.” Concurrent sessions will 
follow the luncheon and will be devoted 
to “Curbstone Clinics” in separate meet- 
ings for teachers of elementary, general 
and physical science, biology, chemistry, 
and physics. The “Clinics” will consider 
a variety of specific problems of teaching. 

Housing is available at the Sheraton 
Hotel. For information and reservations, 
write to Harold Trautman, Co-chairman, 


Northwest Regional Conference, 631 
N. E. Clackamas Street, Portland 8, 
Oregon. 


North Central Regional Conference 


“Motivating the Learner” is the theme 
of the ninth NSTA Regional Conference 
of 1961 to be held at the Netherland 
Hilton Hotel, Cincinnati, Ohio, on 
October 20-21, 1961. Science teachers, 
supervisors, administrators, and educators 
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from Michigan, Western Pennsylvania, 
West Virginia, Ohio, Kentucky, Indiana, 
and Ontario, Canada, as well as from 
other states, are invited to participate. 
Attention will focus on the learner and 
the conference program includes chal- 
lenging sessions for science teachers at 
the elementary, secondary, and college 
levels to explore fully. 

Science teachers attending the con- 
ference may register starting at 4:00 p.m., 
Thursday, October 19 and_ through 
Saturday noon, October 21. A hospitality 
hour is planned for Thursday evening for 
“early bird” arrivals. Commercial and 
educational displays representing at least 
35 exhibitors will be set up on Thursday 
and open through Saturday. Film pre- 
views in elementary science, biology, 
chemistry, physics, and general science 
are scheduled for late Friday afternoon. 

Dr. William M. Alexander, Chairman 
of the Department of Education, George 
Peabody College for Teachers, Nash- 
ville, Tennessee, will be the keynote 
speaker at the opening session on Friday 
morning. Dr. Alexander will address his 
remarks to the “Nature and Needs of the 
Learner in the 1960’s.” Discussion groups 
will follow. Friday afternoon sessions will 
be concerned with motivating the less 
able, the able and average pupil at the 


junior and senior high school levels; 
the elementary teacher will have a choice 
of several small discussion groups dealing 
with Earth Science, Living Things, and 
Matter-Energy. The college group will 
center their attention on teacher educa- 
tion in science. 

Luncheon speakers and their meeting 
topics follow: Friday, October 20, 
“Secondary Science Education in the 
1960's,” by Herbert A. Smith, Professor 
of Education, University of Kansas, 
Lawrence; and Saturday, “Elementary 
Science Education in the 1960's,” by 
Willard J. Jacobson, Professor of Natural 
Sciences, Teachers College, Columbia 
University, New York City. 

The Friday evening schedule includes 
an address by a nationally prominent 
scientist on a topic related to space 
science. 

At the general session on Saturday 
morning, John Slaymaker, Professor of 
Education, Wittenberg College, Spring- 
field, Ohio, will discuss, “The Motivation 
of the Gifted.” Following the general 
session, “Here’s How I Do It” sessions 
will be held in six groups for primary 
and intermediate teachers; secondary 
groups will discuss such national course 
content studies as the PSSC, CHEM, and 
BSCS. A fourth group will discuss trends 


in junior high school science instruction, 
and another group will cover areas of the 
NDEA program. 

Following the luncheon on Saturday 
noon, intermediate and primary discus- 
sion groups will meet to discuss aspects 
of Dr. Jacobson’s address; the topic for 
two panels being planned as part of the 
elementary program for Saturday after- 
noon is “Building a Science Program.” 
“Here’s How I Do It” sessions are 
planned in physics, chemistry, biology, 
general science, and earth-space science. 

For additional information, write 
Kenneth E. Vordenberg, Chairman, Cin- 
cinnati Public Schools, 608 East Mc- 
Millan Street, Cincinnati 6, Ohio. 


NSTA Staff 


The Association welcomes additional 
new staff members who reported to NSTA 
headquarters this year. 


Elementary Science 


Frank R. Salamon, in the position of 
Specialist in Elementary Science will 
assist in professional and related ac- 
tivities in the many areas of elementary 
science. He also assumes the responsi- 
bility of Editor of the Elementary School 
Science Bulletin published by NSTA. 
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The Science Library: the 6 latest additions 


R. W. GERARD: 
Unresting Cells. 
“The whole picture of life is beau- 
tifully unfolded. Mostly highly rec- 


ommended.”’—Science Observer. 


TB/541 173 illus. $2.25 


W. H. DOWDESWELL: 
Animal Ecology. 


“A broad introduction . . . which 
will not only cater to existing needs 
but will also stimulate further in- 
terest.” —/ature. 


TB/543 61 illus. $1.50 


C. JUDSON HERRICK: The 
Evolution of Human Nature 
“A must. It should be read by 


everyone who is interested in hu- 
man behavior.”—H. s. BURR, The 
Scientific Monthly. 

TB/545 


Illus. $2.45 





O. W. RICHARDS: 
The Social Insects. 


“A valuable summary of this fasci- 
nating subject.” — sIR JULIAN 
HUXLEY. 

“An extremely wide and compre- 
hensive survey.—New Statesman. 


TB/542 51 illus. $1.50 





DAVID LACK: Darwin’s 
Finches: An Essay on the 


General Biological Theory 
of Evolution. 


“A well-written book, scholarly, 
important and __interesting.”— 
CONWAY ZIRKLE., 


TB/544 18 illus. $1.40 





EDMUND W. SINNOTT: 


Cell and Psyche: The 
Biology of Purpose. 


“An intellectual giant . . . not for 
biologists or phychologists alone, 
but for every thoughtful person.” 
—American Scientist. 


TB/546 $.95 





For a complete catalog of Torchbooks (182 titles to date) please write Dept. 36, HARPER & BROTHERS, 49 E. 33 St., New York 16 
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DOUBLES 


EFFECTIVE 
LIGHT POWER 


At No Extra Cost! 


The progressive Viewlex V-25-P 
35mm Filmstrip and 2” x 2” 
Slide Projector moves A.V. 
TEACHING POWER years ahead 
— ina single giant stride! The 
ultra-advanced new light source 
combined with the new optical 
system in the V-25-P literally 
makes it ‘Easier to Learn With’’ 
... provides twice the effective 
light power on-screen — at no 
extra cost! 
All Viewlex projectors 


are GUARANTEED 
FOR A LIFETIME. 


Ihiewviex INC. 


Ask your Viewlex Audio-Visual franchised dealer 
for a demonstration or write for catalog 
8 Broadway, Holbrook, L. I., N. Y. 


IN CANADA—Anglophoto Ltd., Montreal 
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Mr. Salamon is 
a native of Con- 
nectitcut, was 
graduated from 
Central Connec- 
ticut State Col- 
lege in 1950, 
received his Mas- 
ters Degree in 
Education from 
the University of 
Hartford in 1956, 
and pursued ad- 
vanced studies at the universities of 
Columbia (Teachers College), Harvard, 
and Colorado, and Northern Michigan 
College. His teaching career of nine years 
began in the elementary classrooms of 
Cherry Brook School, Canton, and the 
Morley School, West Hartford. 

Since 1957 he has been part-time in- 
structor at the University of Hartford 
while serving full-time as science consult- 
ant for the West Hartford Public Schools. 

He became a resident in Washington 
during June, with his wife, the former 
Dorothy M. Kleinhenn of Lebanon, 
Ohio, and their two children, Frank (6) 
and Joan Marie (4). 


Frank Salamon 


Youth Activities 


During 1961-62, NSTA’s FSA _ pro- 
gram will be in the capable hands of 
Dorothy Tryon who joined the Head- 
quarters Staff in August as Director of 
the project. 

Miss Tryon is 
on leave of ab- 
sence from her 
position as head 
of the science de- 
partment at Red- 
ford High School, 
Detroit, Michi- 
gan. She has been 
an active NSTA 
member, and her 
long record of 
participation in- 
cludes two terms as a member of the 
Board of Directors, and two years of 
service as Recording Secretary and as 
member of the Executive Committee. 
Miss Tryon is well prepared for her new 
role since she served as a member of the 
FSA Administrative Committee during 
the time when NSTA was studying the 
proposal to develop the FSA program. 

Her graduate and undergraduate work 
was completed at Wayne University 
where she received a Master’s and 
Bachelor’s Degree in Chemistry. She is 
active also in other science organizations 
such as the American Association for the 
Advancement of Science, the American 
Chemical Society, and the National Edu- 
cation Association. 





Dorothy Tryon 


Mr. William P. Ladson who served as 
FSA Director for nearly two years has 
resigned to accept an appointment at the 
University of Maryland. He will serve as 
Assistant in the Chemistry Department 
and pursue graduate studies to obtain the 
Doctor’s Degree. 

Miss Virginia Gatti, the new secretary 
to the publications section, comes to 
NSTA from Northern New Jersey. She 
attended Saint Joseph College, Emmits- 
burg, Maryland and The Washington 
School for Secretaries, Washington, D. C. 
This appointment marks the beginning of 
her career in the publications field. 

In the office of the Associate Executive 
Secretary of NSTA is Mrs. Esther Patter- 
son, a native of the Pittsburgh, Pennsyl- 
vania area. Her experience includes over 
fifteen years of secretarial activities. 


FSA Chapters 


The Future Scientists of America 
school science club moves into its second 
year of operation coincident with the 
opening of schools for 1961-62. The 
progress of this youth movement during 
the past year was amazing as nearly 800 
FSA Chapters were installed with a total 
membership of some 25,000 junior and 
senior high school students. These figures 
are expected to double or triple in the 
year ahead. : 

Enrollment of FSA Chapters for 1961- 
62 is now under way. Present chapters 
have been billed for annual dues and pay- 
ment should be made before November | 
in order to receive all services and ma- 
terials without interruption. School sci- 
ence clubs desiring to affiliate as new 
chapters of FSA should fill out an en- 
rollment form and send it to NSTA head- 
quarters together with the charter fee. 
Additional information, forms and sched- 
ules of fees and dues may be obtained 
from the Director of FSA. 

Materials and services inaugurated 
last year will continue and new additions 
will be included for 1961-62, meaning 
that all FSA chapter sponsors may look 
forward to receipt of the following: 

@ One copy of the FSA Sponsor’s Guide- 
book (upon initial affiliation). 

@ Continuing revision service for the 
guidebook. 

@ Five copies of each of four issues of 
The FSA Centrifuge for use by spon- 
sors and chapter officers. 

@ FSA membership cards for student 
members of the chapter. 

@ Information about the program of 
FSA awards for students. 

@ FSA pins, emblems, and other ma- 
terials (available at low cost). 


As in the past, the total FSA program 
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will continue under the direct supervision 
of a Steering Committee and with the 
critical counsel of a Field Advisory Board 
comprised of 150 teachers selected from 
all parts of the U. S. 


FSA Awards, 1962 


Important changes have been made in 
the program of Future Scientists of 
America awards for students for 1961- 
62. First and of greatest significance to 
students is an enlargement in the number 
of regional awards and the addition of 
twenty-five college scholarships of $250 
each for students in grades 11 and 12. 

Second is a broadening of the base of 
support, financial and otherwise. After 
ten years of solo sponsorship by the 
American Society for Metals, the FSAA 
program will henceforth enjoy and benefit 
from co-sponsorship by several scientific, 
engineering, and technological societies 
and trade associations. The ready accept- 
ance of FSAA by these groups is eloquent 
testimony of the impact of this pro- 
gram and its value in helping to keep the 
pipelines open for tomorrow’s scientists, 
engineers, and technicians. 

In order to provide for the college 
scholarships, awards of U. S. savings 
bonds have been dropped. Instead, 
regional winners in grades 7-12 will re- 
ceive FSA medallions, bronze for first- 
time awards, silver for those who have 
been winners in previous years. Certifi- 
cates in the names of all winners will be 
presented to their school heads. The num- 
ber of awards has been increased to 20 
for each of the grade levels 7-8, 9-10, and 
11-12 in all eleven regions, making a total 
of 660 for 1961-62. In addition, approxi- 
mately 2000 Honorable Mention certi- 
ficates will be awarded. 

Selection of recipients of the twenty- 
five ($250 each) scholarships will be 
made on a national basis by a committee 
to be set up in Washington, D. C. All 
regional winners in grades 11-12 will be 
eligible for consideration. The scholar- 
ships will be paid directly to the colleges 
chosen by the recipients upon evidence 
of acceptance and enrollment. By turning 
up as a scholarship winner in both grade 
11 and grade 12, it is possible for a 
student to receive $500 from the FSAA 
program toward his college expenses. 

Information and entry materials for 
FSAA 1962 are now available from 
NSTA headquarters. Do not delay in 
offering your students (the brightest, 
most strongly motivated 10 per cent or 
so) this opportunity for encouragement, 
recognition, and scholarships. All entries 
must consist of written reports of re- 
Search-type investigations or projects. 
These may relate to any field of science; 
engineering, or mathematics. Hence, it 
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is urgent to get started promptly. Closing 
date for the mailing of reports is March 
31, 1962. 

Co-sponsors of the 1961-62 program 
of Future Scientists of America Awards 
for students include the following: 


American Cancer Society 

American Chemical Society 

American Dental Association 

American Meteorological Society 

American Nuclear Society 

American Petroleum Institute 

American Society for Metals 

National Association of Corrosion 
Engineers 

Society for Non-Destructive Testing 

Society of Naval Architects and Marine 
Engineers 


Vistas of Science 


The “Vistas of Science” program is 
rolling with fourteen books in various 
stages of production. (See February 
1961 TST.) The first three books are 
scheduled for release during the fall of 
the 1961-62 academic year. Five more 
are planned for publication during the 
remainder of the year. Each book is sup- 
ported by a grant from government, 
business, foundations, or professional 
organizations. Preparation of each book 
is initiated by a planning conference 
composed of the primary (or text) 
author, the author of the student activi- 
ties section, and an advisory committee 





Life-Size 
Authentic « Low-Cost 


PLASTIC 


AID 


This faithfully reproduced plastic 





skeleton has true bone color, texture and 


appearance. Fully articulated, with 
soft, vinyl plastic intervertebral discs. 
Muscle origins in red and insertions 


in blue painted and labeled on one side 


for easy reference. 
Invaluable as teaching aid. 


Reproduction is complete in every 
detail, thoroughly checked by major 
anatomists. Models can be handled 
freely — unbreakable in normal use. 
Should any part get broken or lost, 


repair or replacement is available at low 


cost. May be marked on with ink or 


crayon, and easily erased with soap and 
water. Never become greasy or offensive. 


Used extensively by leading schools 
and universities throughout America. 


Write for complete catalog of MPL ana- 


tomical models, including skulls, skeletons, 


heart and parts. Priced from $18 up. 


Request your model 


through Title /// of National 


Defense Education Act 


$995 00 


te 
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Why PYRE labware is a good b 





Machine-made beakers. Each one with walls as 
heavy and uniform as every other—for maxi- 
mum strength. For a few pennies more than 
the cost of the standard No. 1000 beaker, you 
can get the new No. 1002 with white enamel 
approximate graduations. 








Flasks must take knocks and bangs, quick heat- 
ing and quick cooling. PYREX boiling, distilling, 
and Erlenmeyer flasks provide over-all strength 
for safety. They’re designed to conduct heat 
quickly and evenly. 


Our No. 1552 reagent bottles make good read- 
ing. They‘re smartly labeled front and back in 
permanent green on a white enamel back- 
ground. Ideal for divided-bench use. The bot- 
tles won‘t cloud, the polyethylene stoppers 
won't stick. 





Your students get faster, more complete filtra- 
tion with Nos. 6160, 6180 funnels, because of 
filtering grooves pressed into the cone wall. 
Pressed construction also builds strength and 
makes for an accurate angle for the filter paper. 


The No. 3075 cylinder is designed for students. 
Its detachable hexagonal plastic base won’t 
break, discourages the cylinder from tipping 
and rolling. Cylinder top and spout are heavily 
reinforced. Sharp, white graduations. 





Machines make our test tubes stronger, espe- 
cially at top and bottom hazard points. The 


tubes are reinforced with a bead at the lip to 
resist chipping. Bottom radii are machine-uni- 
form in strength, dependability, thermal safety. 








id buy... the old-fashioned kind 


ents. 
jon't 
ping 
wvily 
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Our No. 0088 soft glass tubing and rod work 
easily for your students over a Bunsen burner, 
and give them improved chemical durability, 


too. For heat-resistant applications, we recom- 
mend PYREX tubing and rod. 


New thistle tube design prevents rolling-off 
accidents. The square molded design of the 
No. 6440 gives added strength. Extra glass at 
the tube-body seal means longer life. 














& 


You get Class A accuracy at a real saving in 
the No. 5650 volumetric flask. You also get the 
convenience of a screw cap. The plastic cap 
won't leak or freeze on. There’s no stopper to 
fall out and break. Priced lower than glass- 
stoppered flasks. 





Our molded No. 9985 watch glasses are heavier, 
stronger then blown types. Their rounded, heat- 
formed edges increase their strength. Uniform 
curvature makes stacking easy. You can use 
them as evaporating dishes, too—they take 
direct heat. 


CIENCE teachers across the land 

should always look for bargains 

in scientific apparatus. But we ask 

you to keep in mind just what a 
bargain is. 

A graduated cylinder that breaks 
is no bargain no matter what its price. 

A reagent bottle whose markings 
become illegible is no bargain. 

A bargain is when you get more 
than you expected for your money. 
If you haven’t been using the PyREXx 
labware shown here, then we can 
show you bargains . . . ten of them. 

Our bargains show up as such 
when you take inventory at the end 
of the semester. That’s when you 
find that our ware tends to last longer 
than others’. That’s when your re- 
placement costs are reduced. 

Our bargains show up every time 
a student uses our ware. He finds out 
we’ve allowed for his inexperience. 
He finds out we make thicker, safer, 
longer-lasting ware. 

Our bargains show up when you 
find that you can fill all your lab glass- 
ware needs with one order and take 
advantage of quantity discounts. 

Check with your lab supply dealer 
the next time you go bargain hunting. 


We have put together a compact new 
guide to Pyrex labware for schools, 
which is yours for the asking via the 
coupon. 


CORNING GLASS WORKS 


7709 Crystal Street, Corning, New York 


") CORNING MEANS RESEARCH IN GLASS 
4 


Please send me the new “Science Teach- 
er’s Guide to Laboratory Glassware.” 





(name) 
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(address) 
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(zone) ~~ (state) 
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PYREX: laboratory ware ... the tested tool of modern research 





consisting of a research scientist, a sci- 
ence educator, and a classroom science 
teacher. Particulars regarding topics and 
sponsors, authors, and advisory person- 
nel for each of the first books scheduled 
for release this fall are as follows: 

“Cell Physiology,” sponsored by the 
National Cancer Institute. Text and 
activities author: William Deering, As- 
sociate Editor, Science World, New York 
City. Advisory committe: George Wool- 
ley, Sloan-Kettering Institute, New York 
City, research scientist; Robert Gordon, 
North Shore Schools, Glen Head, New 
York, science educator; and Carolyn A. 
Gibson, North Hills High School, Pitts- 


“Spacecraft,” sponsored by the Na- 
tional Aeronautics and Space Admini- 
stration. James V. Bernardo and John 
Sims represent NASA’s education branch. 
Author: James J. Haggerty, Jr., Aero- 
space Writers Association, Washington, 
D. C. Activities author: John H. Wood- 
burn, Walter Johnson High School, 
Bethesda, Maryland. Advisory commit- 
tee: John F. Clark, National Aeronautics 
and Space Administration, Washington, 
D. C., research scientist; Orval Ulry, 
University of Maryland, College Park, 
science educator; John H. Woodburn 
(also activities author), science teacher. 

“Measurement,” sponsored by the Na- 





burgh, Pennsylvania, science teacher. 


tional Bureau of Standards. Text and 








300 Park Avenue South 


What's new in Sczence books? 


VIRUSES AND THE NATURE OF LIFE 


by Wendell M. Stanley (Nobel Prize winner) and Evans G. Valens. ‘It is 
amazing how much basic information about fundamental living proc- 
esses has been so skillfully brought together in this volume. . . . This 
book should find wide interest . . . and it is beautifully written and 
illustrated.” —Chauncey D. Leake, Chairman, AAAS. Ages 14 up. $4.95 


EXPLORATIONS IN SCIENCE 


A Book of Basic Experiments by Harry Milgrom, Supervisor of Science 
for New York City elementary schools. Easy experiments with readily 
available materials which will help students understand scientific 
methods through reason and observation. How-to illustrations by 
Anne Marie Jauss. Ages 9-12. $3.00 


THE MAKING OF MAN 


by I. W. Cornwall and M. Maitland Howard. ‘Iwo leading archaeologists 
have reconstructed the development of man through exact evidence 
and expert detection. A fascinating story of the ever-changing area of 
human development. Carnegie Medal Winner. Illustrated. Ages 12 up. 
$3.00 


PREHISTORIC LIFE ON EARTH 


by Kai Petersen. Edited, adapted and supplemented by Georg Zappler. 
The most engrossing story of all—the story of the evolution of life on 
earth—is described in this intellectually challenging book. More than 
80 full-color illustrations. Ages 14 up. $4.95 


THE ASTRONAUTS 


New Revised Edition by Martin Caidin. Special chapter on the Shepard 
and Gagarin flights. Illustrated. Young Adults. $3.95 


CAREERS AND OPPORTUNITIES IN 
PHYSICS 


New Revised Edition of Your Career in Physics by Philip Pollack. 
$3.75 


E. P. Dutton ¢? Co., Inc 


New York 10, N. Y. 
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activities author: William J. Youden, Sr., 
National Bureau of Standards, Washing- 
ton, D. C. Advisory committee: A. T. 
McPherson, National Bureau of Stand- 
ards, Washington, D. C., research 
scientist; J. Stanley Marshall, Florida 
State University, Tallahassee, science 
educator; and Dale Gerster, Bladensburg 
High School, Bladensburg, Maryland, 
science teacher. 

Other “Vistas” books planned are con- 
cerned with Dental Research, Computers 
and Data Processing, Ceramics, Bio- 
chemistry, Molecular Biology, Astronomy 
and Cosmology, Space Biology, Thrust 
into Space, Space Research Serves Man, 
Water, and Metallurgy. 

The sponsor of every Future Scientists 
of America chapter will receive a copy 
of each “Vista” as it is released. Indi- 
vidual copies for students will be avail- 
able through Scholastic Book Services, the 
publishers of the series. 


Supervisors’ Section, NSSA 


The initial year of becoming an 
official NSTA section was a banner one 
for the National Science Supervisors 
Association. During the summer of 1961, 
NSSA sponsored a four-week Science 
Supervisors Institute at the University of 
Colorado. The Institute was under the 
direction of James R. Wailes. It covered 
discussion of topics as related to the 
curriculum studies Biological Sciences 
Curriculum Study (BSCS), Physical Sci- 
ence Study Committee (PSSC), Chemical 
Bond Approach Study (CBA), Chemical 
Education Material Study (CHEMS), 
the application of benefits under the Na- 
tional Defense Education Act, and the 
K-12 curriculum. J. Arthur Campbell, 
Harvey Mudd College, Claremont, Cali- 
fornia and Robert Keller, University of 
Minnesota, Duluth, were among the guest 
lecturers. 

Officers elected to serve for 1961-62 
are: President, Elmer W. McDaid, 
Director of Exact Sciences, Detroit 
Public Schools, Detroit Michigan; Presi- 
dent-elect, Elra L. Palmer, Supervisor of 
Secondary Schools, Baltimore, Maryland; 
Retiring President, Samuel Schenberg, 
Director of Sciences, Board of Education 
of the City of New York, Brooklyn, New 
York; and Secretary-Treasurer, Kenneth 
E. Vordenberg, Science Supervisor of 
Secondary Schools, Board of Education, 
Cincinnati, Ohio. Members-at-large of 
the Executive Committee are: Howard 
N. Hubbard, Supervisor of High School 
Science and Mathematics, Long Beach, 
California; H. V. Bullock, Consultant in 
Science Education, State Department of 
Education, Atlanta, Georgia; and Grace 
C. Maddux, Elementary Supervisor, 
Cleveland, Ohio, Public Schools. 
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Leaching has 
New Horizons 1 


°© Physics Films 


CLASSROOM 
AND LABORATORY 
BECOME 
MORE EFFECTIVE 
IN PRESENTING 
CONCEPTS 
AND EXPERIMENTS 





Dr. Jerrold R. Zacharias of MIT, who initiated 
the PSSC project, appears in a number of the 
films. He is shown here in ‘‘Pressure of Light.” 


SEPTEMBER 1961 


_ NAME_ 


16mm sound films 


Yes — teaching science assumes a new dimension with physics films of the 
Physical Science Study Committee. 

From Maine to Florida and New York to California, physics teachers 
acclaim their effectiveness! Here is the new approach that teachers find 
worthy of the highest praise for putting across ideas quickly and effectively. 
It is the approach that supplements lecture and textbook with a change of 
pace to stimulate the student’s natural curiosity and to guide him toward a 
sound understanding of basic principles. 

PSSC films are particularly helpful in showing difficult experiments, 
enriching course material and introducing topics. They make it possible 
for you to show the experiments that must be done with materials too small, 
too large, too remote, too complicated or too expensive for the school 
laboratory. 

Are PSSC films expensive or hard to get? You can use PSSC films in 
your classroom this fall and throughout the year at a cost that represents 
only a fraction of their purchase price! 

Modern Learning Aids makes this possible through a subscription plan 
that’s easy on your school budget. All you have to do is send your schedule 
of titles and dates to MLA. You can make it out for either the entire year or 
just a single term. In either case, confirmations and prints will be sent to you 
from the nearest of 30 film libraries. 

Schools wishing to purchase PSSC films may do so with the help of 
NDEA funds. 

So that you may have PSSC films for your classes this fall, send for 
complete descriptions and order forms by mailing this coupon to MLA. 


-------------- 


MODERN LEARNING AIDS 
A DIVISION OF MODERN TALKING PICTURE SERVICE, INC. 


3 East 54th Street, New York 22, N. Y. 


[] Please send complete descriptions of the PSSC physics 
films, including all prices and correlations with standard text- 
books, and order forms. 


1) Also send descriptions and order forms for MLA films for 
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Of course, the best work 









The 
slower 
careful 


is done by each student at 
his own speed. The rapid 
worker should be allowed 


to progress as rapidly as 





he can assimilate the ma- 
terial and the slower, more 


A , — meticulous student should 








not be forced to work be- 


yond his most efficient rate 





of learning. 


ry Panel System 


& Al Ue 7 


provides a separate power supply for each work area. Each student 


or group of students working independently can then progress at 


the most efficient rate. 





AD-LAB is not one unit, but a system of MODULAR compon- student circuiting and help him understand the function of 
ents which the student himself assembles to give him the each unit. 
power he needs for his work. Students learn by doing with AD-LAB Laboratory Panels 


Circuits printed on the face of each component teach the 


For more information write: ARIEL DAVIS MANUFACTURING CO. 
Department H961 3687 South State Street 
Salt Lake City 15, Utah 


ADP Teaching Materials 


How do computers and the techniques 
of data processing aid scientists in their 
work? How can physical models be 
translated into mathematical models in 
order that the data produced by the ex- 
periment may be reduced to workable 
form by the computer? What place is 
there in the science curriculum for study- 
ing the principles of computers and data 
processing? 

These are the questions for which 
NSTA hopes to produce the answers. 
The Association recently received a grant 
from the International Business Machines 
Corporation to prepare secondary-school 
materials in the general area of automatic 
data processing (ADP). On April 14-15, 
1961, a committee met at Montclair State 
College, Upper Montclair, New Jersey, 
to plan the project. Hugh Allen, Jr., 
Professor of Physics and Chairman of 
the Science Division, Montclair State 
College, is directing the project. Other 
committee members are: Gates Willard, 
science teacher, Junior High School, 
Manhasset, New York; James Downes, 
Professor of Social Studies, Newark 
State College, Union, New Jersey; Emma 
Fantone, Professor of Audio-Visual Edu- 
cation, Montclair State College; Chris 
Arlis (Mrs.), science teacher, Junior 
High School, New York City; Paul Clif- 
ford, Professor of Mathematics, Mont- 
clair State College; and Mahlon Hayden, 
science teacher, Storrs, Connecticut. 

The committee agreed that all materials 
prepared should reflect the central idea 
that scientists use computers and data 
processing techniques as an extension of 
their senses. The materials should also 
reflect how data processing techniques 
make use of the scientific process. 

As one phase of the project, another 
title will be added to the growing roster 
of “Vistas of Science” books. In addition, 
a film will be produced which will be 
based on the “Vista” title. While the 
“Vista” and the film are being prepared, 
Dr. Allen will conduct a comprehensive 
review of the material available to 
schools in the general area of data proc- 
essing. The committee will reconvene at 
a later date to decide on the selection of 
other materials that are accurate and 
usable in the classroom. 


Century 21 Exposition 


In Seattle, Washington, from April 
through October, 1962, a special attrac- 
tion of interest to NSTA members will be 
held. The national event, the “Century 21 
Exposition,” sponsored by the U. S. 
Department of Commerce will include 
an extensive science exhibit. NSTA has 
been invited to participate in planning a 
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portion of this exhibit. With the approval 
of the Board of Directors in July, NSTA 
made plans to develop and supervise 
work on the assigned project of the 
Children’s Area science exhibits. These 
exhibits will be completed with the fol- 
lowing basic guidelines: (1) be designed 
for the 9-13 year age group; (2) demon- 
strate basic laws of science; (3) be de- 
signed for active participation by the 
visitors; (4) be so designed that showing 
on a fixed schedule will not be required; 
(5) allow the integration of simple 
programmed instruction machines, if ad- 
visable; (6) contain, in some cases, live 
animals; and (7) introduce science con- 
cepts and pedagogy. 

Robert A. Rice, NSTA 1960 President, 
reported to NSTA headquarters on July 
1, 1961 to begin his duties as coordinator 
of the project. He will continue this work 
through August after which time he will 
go to Seattle and remain there until the 
opening of the Exposition. 


In accordance with NSTA operating 
procedures, a special project committee 
was assembled to select the experiments 
and demonstrations to be included in the 
exhibit. This committee met in Denver 
in June. Members of the committee are: 
Norman Abraham, University of Color- 
ado, Boulder; John C. Bailar, Jr., Uni- 
versity of Illinois, Urbana; Sam Blanc, 
and Wilfred Miller, Public Schools, 
Denver, Colorado; Franklyn Branley, 
Hayden Planetarium, New York City; 
Michael Butler, Shady Hill School, 
Watertown, Massachusetts; Richard 
Schulz, Public Schools, Cedar Rapids, 
Iowa; Victor Showalter, The Ohio State 
University Laboratory School, Columbus; 
Malcolm Smith, Massachusetts Institute 
of Technology, Cambridge; Robert Stoll- 
berg, San Francisco State College, Cali- 
fornia; Robert Wickware, State Teachers 
College, Willimantic, Connecticut; and 
Harvey White, University of California, 
Berkeley. 





Ira C. Davis 


Science teachers, students, and edu- 
cators share equally in the loss of a great 
colleague and personal, sincere friend by 
the untimely death of Ira C. Davis in 
Madison, Wisconsin on May 8. He is 
survived by his wife, two sons, and seven 
grandchildren. 

Professor of Science Education at the 
University of Wisconsin and Chairman 
of the Science Department of Wisconsin 
High School (where he also taught science 
classes from 1917 until his retirement 
from the University in 1957); Past 
President and life member of the Central 
Association of Science and Mathematics 
Teachers and the National Association 
for Research in Science Teaching; Chair- 
man of the National Science Committee 
of the National Education Association; 
Member of the board of directors of the 
NSTA; Member of the board of trustees 
of his alma mater, Ripon College (Wis.); 
these and other posts too numerous to 
mention give an indication of his more 
than 40 years of influential service to 
science education. His contributions to 
the teaching of science in K-12 and the 
teacher preparation programs are found 
in all parts of the world. Ira Davis was 
born in Randolph, Wisconsin, May 17, 
1886, and after graduating from Ripon 
College in 1910, went directly into 
teaching. He has to his credit the publi- 
cation of numerous articles in profes- 
sional journals and more than ten text- 
books in high school general science. 

Students in both high school and col- 
lege hailed him as one of their greatest 


teachers, as well as a helpful friend. They 
were inspired and appreciated his demand 
for high standards of achievement as well 
as his concern in their personal and pro- 
fessional progress. 





FREE SCIENCE 
MATERIALS 


The Free Science Materials you 
need to create curiosity, encourage 
the search for understanding, and 
motivate discussion are listed in the 


New, 1961 


EDUCATORS GUIDE TO 
FREE SCIENCE 
MATERIALS 


Comprehensive and Easy-to-Use 


Available for $6.25 
on 30 day approval 


Educators Progress Service 


Dept. TST 
Randolph, Wisconsin 
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Tith ANNUAL NATIONAL 
BETTER BREAKFAST MONTH 


Nation-wide event September 1-30 





a coffee break is good but breakfast AO is better! e@ 
youthpower leaders say, “set the pace of your own 
program by always having a good breakfast.” CW « 
better breakfasts CK help keep you physically and 
mentally fit. e better breakfasts CX mean better 
erades and better attitudes. e a basic cereal and 
milk breakfast His just as nutritionally effi- 
cient as a bacon and egg breakfast. XQ « a basic 
cereal and milk breakfast CWO is moderately low in 
fat and well balanced. e better breakfast CXQ school 


and community programs are planned now... 1961 


breakfast C2 source book now available. e 





CEREAL INSTITUTE, ING. 


135 South La Salle Street, Chicago 3 








A research and educational endeavor devoted 


to the betterment of national nutrition 
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CHAIRMAN, Elizabeth A. Simendinger, Uniondale High School, Uniondale, New York; J. Myron 
Atkin, University of Illinois, Champaign; Brother U. Alfred, F.S.C., St. Mary’s College, Cali- 
fornia; Marjorie Behringer, Alamo Heights Senior High School, San Antonio, Texas; Paul DeH 
Hurd, Stanford University, California; A. J. McNay (B—I Section), Standard Oil Company 
of California, San Francisco, California; Eugene Roberts, Polytechnic High School, San Fran- 
cisco, California; Samuel Schenberg, New York City Board of Education, Brooklyn, New York; 
and Keith Smith, Board of Education, Los Angeles, California. (Ex officio members J. Darrell 








\ Barnard, President, NSTA; and Robert H. Carleton, Executive Secretary, NSTA; not os 
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In the San Francisco Convention— 
more than in any previous convention of 
NSTA—every attendant will be an active 
participant in a critical analysis of issues, 
problems, and possible solutions in five 
major areas of concern confronting sci- 
ence education today. These areas of 
concern are: (1) Curriculum (including 
areas such as Biology, Junior High 
School Science, Elementary Science, 
etc.); (2) Staffing (Elementary Science, 
Teacher Assistants, Certification, Super- 
vision, Merit, etc.); (3) Programming 
(Team Teaching, Scheduling, Grouping, 
Advanced Placement, etc.); (4) Evalu- 
ation (Techniques, Studies in Progress, 
Subject Matter, Achievement Tests, Criti- 
cal Thinking, Ability Grouping, and Pro- 
grammed Teaching); and (5) Instruc- 
tional Materials and Facilities (Teaching 
Machines, Films, Television, NDEA, 
Business-Industry Materials, Laboratory 
Facilities and Equipment, etc.). 

The convention design calls for 
speakers in the general sessions to address 
themselves to one or another of these 
areas. As each of these is developed, 
they will be further considered and 
analyzed through panel presentations in- ° 
volving national leaders. 

Following the panel presentations, dis- 
cussion groups will be planned with 
ample time to enable every convention 
participant to be heard and to contribute 
his experience and ideas. 

Then at the last general session of the 
convention, all of these funneling-out 
processes will be re-assembled through a 
Resolutions Committee that will have 
been at work throughout the convention. 
Thus in the final general session, the 2000 
or more science teachers on hand can 
develop a consensus on recommendations 
and resolutions to be presented for con- 
sideration by the NSTA Board of Direc- 
tors and by other science teaching organ- 
izations. It is hoped that this will help in 
the development of a position or stand by 
the profession in the decade ahead. 

A revision of the “Here’s How I Do 
It” idea has been scheduled by the San 
Francisco committee. This will consist 
of an exhibit of devices and apparatus 
designed by teachers for use in laboratory 
and demonstration teaching. The display 
will be open at specified times during 
which the teacher-designers will be on 
hand to demonstrate and explain. 

In conjunction with these two exhibits 
will be an enlarged curriculum center 
where courses of study, syllabi, and 
teaching plans from schools and school 
systems may be examined. Curriculum 
consultants will be available also to con- 
fer with those who have problems they 
would like to discuss. 

The two exhibits, the curriculum cen- 
ter, the usual film showings, and the 
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CamBbosco Mobile Lab. Table 


Converts any Classroom into a “Science Room’ 


b 


at a low cost! 





of the features: 


% 48 x 24 in. working area. 


*% 10% in. diam. stainless 
steel sink. 


% Heavy duty marine pump. 
% Gooseneck water spout. 


% 2 gallon water reservoir. 





No other Mohile Lab. 


% Exclusive Cambosco safety rim. 





Table 


ineludes all 


% Sectional support rods 
with threaded flush plate. 
Six electrical outlets with 
light, fuse, switch. 

Steel cabinet, 2 drawers, 
one with lock. 

Hardwood clamp board. 


+ + 








From all over U.S.A. educators 
acclaim the CamboscO Mobile 
Lab. table among the finest aids 
to Science teaching in recent 
years. No costly plumbing needed, 
no expensive electric wiring to 
convert most any classroom into 
a “Lab” for demonstration pur- 
poses, It’s an answer to crowded 
schoolrooms or limited budgets. 
Made of lifetime metal to last for 


years, rolls about on sturdy cast- 
ors from room to room—or to the 
demonstration hall. Fifteen foot 
heavy duty grounded extension 
cord plugs into any 115V outlet. 
Carries its own 2 gallon water 
supply and Polyethylene waste 
containers. 
Order No. 11-1 Science Lab. Table 
$268.00 


Write for Folder S 





CAMBOSCO SCIENTIFIC CO., INC. 








“The Teaching Tools of Science since 1904” 
37 Antwerp St., Brighton Sta., Boston 35, Mass. 














a 


SCIENCE KIT, JR. for primary 
schools — $21.75 











SCIENCE KIT LAB the standard 
of excellence — $279.00 





SCIENCE KIT LAB 300’ a qual- 
ity table at a lower price 
— $196.00 





Annual Exposition of Science Teaching 
Materials, as well as all general sessions, 
will be located in the convention audi- 
torium at the San Francisco Civic Center. 

Many of the smaller group meetings 
will be held in hotels and other facilities 
in the vicinity of Union Square. Located 
right at the Square are the headquarters 
hotels, the St. Francis and the Sir 
Francis Drake. To accommodate the 
anticipated attendance of 3000, guest 
rooms have been contracted for in sev- 
eral other hotels and motels in San 
Francisco. All housing will be handled 
through the Visitors and Convention 
Bureau. Watch for the December issue of 
TST, which will contain forms for mak- 
ing hotel reservations and for advance 
registration, including all functions. 

Other innovations in the 1962 conven- 
tion will include a special meeting ses- 
sion for future science teachers now en- 
rolled in colleges and universities, and a 
program arranged by and for Future 
Scientists of America members in the 
Bay Area. Also, “A Night in Chinatown” 
is being arranged by the SF Business- 
Industry Section members with cooper- 
ation of the Chinese Chamber of Com- 
merce. This activity will include an au- 
thentic Chinese dinner, a walking tour of 
the area, and an hour and a half presen- 
tation of truly authentic Oriental culture 
and the performing arts. The annual 
banquet will be held on Sunday evening 
prior to the visit to Chinatown. 


Reminders 


All members of NSTA are reminded 
of these facts about the San Francisco 
Convention: (1) dates of the convention 
are March 9 through March 14; (2) if 
you wish to volunteer as a leader in one 
of the forty or more discussion groups, 
write to NSTA headquarters not later 
than October 20 and give full particulars 
including your choice of one area of con- 
cern; (3) the annual meetings of the 
National Science Supervisors Association 
and the Association for the Education of 
Teachers in Science will be held in con- 
junction with the convention; (4) watch 
TST for further announcements. 

Chairman of the general planning 
committee for the San Francisco Con- 
vention is Elizabeth A. Simendinger, 
chairman of the science department, 
Uniondale High School, Uniondale, Long 
Island, New York. Eugene Roberts, head 
of the science department, Polytechnic 
High School, San Francisco, is coordi- 
nator of local arrangements. Other mem- 
bers of the committee are identified along 
with their pictures on page 61. 

Meeting and working with the com- 
mittee also are NSTA President J. 
Darrell Barnard and Executive Secretary 
Robert H. Carleton. 
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e ¢ ¢ John Hay Fellowships ¢ ¢ 


Seventy-five John Hay Fellowships for 
1962-63 will be awarded to public senior 
high school teachers for a year of ad- 
vanced study in the humanities at one of 
the following universities: California, 
Chicago, Columbia, Harvard, North- 
western, and Yale. During the fellowship 
year, awards will be equal to school 
salaries and pay travel expenses for the 
Fellow and primary dependents, tuition, 
and health fee. Application will be ac- 
cepted from candidates in Arizona, 


California, Colorado, Connecticut, 
Florida, Illinois, Indiana, Kansas, Ken- 
tucky, Louisiana, Maryland, Massachu- 
setts, Michigan, Missouri, Nebraska, New 
Hampshire, New Jersey, New York, 
Ohio, Oregon, Pennsylvania, Rhode 
Island, Utah, Vermont, Virginia, Wis- 
consin, and the District of Columbia. 
Applications close December 1, 1961. 
Write to Charles R. Keller, Director, 
John Hay Fellows Program, 9 Rocke- 
feller Plaza, New York 20, N. Y. 
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Good teachers agree that stimulating teaching aids and materials are necessary 


for an effective secondary-school science program. 0) Clay-Adams has, for the past 40 years, supplied the 
finest anatomical models and charts, laboratory instruments, and supplies for teaching the biological sci- 
ences. All of the more than 1,000 items in the complete Clay-Adams line are made with the most consci- 
entious craftsmanship and of the most carefully selected materials. 0 Many Clay-Adams materials may 
be purchased under the Title III Program of the National Defense Education Act. Consult the Clay-Adams 
“Buyer’s Guide for Science Teaching” on file in your Biology Department. 


m Anatomical models and charts @ Visual aids @ Dissecting kits and Ch | 
instruments @ Centrifuges and laboratory supplies @ Skeletons and bone ay- A al 

preparations & Blood-testing instruments and supplies @ Slides and cover- QINS | 
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Physics and Chemistry—A Unified Ap- 
proach. Book I. John C. Hogg, Charles 
L. Bickel, and Elbert P. Little. 374p. 
$4.96. D. Van Nostrand Company, Inc., 
120 Alexander St., Princeton, N. J. 


This unified approach to the subjects of 
physics and chemistry is one which is pos- 
sibly overdue, but is also one that is ex- 
tremely worth the effort. The authors have 
shown great initiative and imagination in 
the method of their approach. Thus they 
begin by discussing method of measurement 
and the concepts of energy, work, and power. 
Consideration is then followed of the elec- 
trical nature of matter and thence to the 
general properties of atoms and of the elec- 
trical nature of the forces that bind atoms 
together in molecules. 

The subject then unfolds naturally into a 
consideration of the simplest of atoms, that 
of hydrogen, and thence to valence and 
oxidation numbers and the properties of 
oxygen and water. Attention is then given 
to, among other subjects, the atomic theory, 
weight calculations in chemical reactions, 
the kinetic theory of gases, heat and tem- 
perature, the liquefaction of gases, heat 
energy in chemical reactions, and Newton’s 
laws of motion. 

The form of development of the subject is 
thus excellent and deserves high praise. The 
subject matter, however, leaves much to be 
desired and the text has a number of errors 
and also what might be considered to be 
lapses in logic in the detailed presentation. 
This is therefore a book which can be highly 
recommended to teachers for guidance in 
their courses, but it should be given the 
benefit of quite drastic revision before it 
could safely be given to students. 

It is, therefore, hoped that this excellently 
conceived book, which will certainly place 
on a rational basis our approach to the 
teaching of physics and chemistry, may soon 
appear in a revised second edition. In the 
meantime, it can still have a profound and 
beneficial influence on the formulation of 
science curricula and should certainly be of 
interest to all teachers who believe in match- 
ing their teaching with the spectacular ad- 
vances of the physical sciences in the last 
three decades. 

The authors are to be congratulated on 
this exciting experiment and should receive 
every encouragement to press it through to 
a successful conclusion. We shall also look 
forward with keen anticipation to the publi- 
cation of Book II. 


W. B. MANN 

Division of Radiation Physics 
National Bureau of Standards 
Washington, D. C. 


The Process of Education. Jerome S. Bruner. 
98p. $2.75. Harvard University Press, 
Cambridge 38, Mass. 1960. 


This small volume, barely 98 pages, is too 
modestly titled. It is not, as the title sug- 
gests, only a volume on the way teaching and 
learning take place. Quite the contrary, it is 
about such matters with a specific empha- 
sis—the new concern for the intellectual 
in education. 

The volume has two significances. In its 
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central concern for the intellectual, it is a 
sign of the times. The times are calling for 
a return to “fundamentals” and Bruner here 
emphasizes the fact that “fundamentals” are 
not fundamental unless they include the con- 
ceptual structures, the ordering principles, 
which give shape and meaning to the brute 
facts of experience. 

The second significance of this volume lies 
in what it does with this emphasis on con- 
ceptual structure. Very shrewdly, Bruner 
puts the idea of conceptual structure into a 
context of learning and teaching as processes. 
In so doing, he is not only reflecting the 
times but giving them a nudge in a desirable 
direction. For by bringing the two together, 
he provides a bridge for teachers and educa- 
tors between the immediate past and the 
probable future of American education. 

In the past thirty-odd years, we have 
habitually treated education as primarily a 
set of problems for which psychology and 
the social sciences provided most of the an- 
swers. In that older tradition, “How shall 
we teach?” was a question to be answered 
by psychological and social study of learners 
and the learning process. What to teach was 
largely decided by appealing to social needs, 
to individuals’ hopes of prosperity, and com- 
fort, to political and economic exigencies, 
as our criteria. And in this way of treating 
the problems of education, the sources of 
knowledge—the disciplines of science, his- 
tory, language, and so on—were largely 
taken for grarited. We tended to assume that 
they were stable and unchanging bodies of 
simple and verified facts. Hence, we treated 
the disciplines merely as reservoirs from 
which to draw the bits and pieces of knowl- 
edge and skill which psychological, social, 
political, and economic criteria seemed to 
require as the content of the school curricu- 
lum. We rarely treated the disciplines them- 
selves as criteria for deciding what knowledge 
was of most worth. 

By contrast of these past habits, we cur- 
rently are faced with a trend toward using 
the structure and content of the disciplines 
as the one and only, the exclusive, criterion 
for determining the content of the school 
curriculum. This trend arises—improperly 
and unfortunately—because of our tendency 
in education to work by violent pendulum 
swings. As if in compensation for past neg- 


lect of the disciplines, influences now at work 
exaggerate the role of the disciplines. For 
about four decades, the masters and makers 
of the disciplines largely ignored education 
and education largely ignored them. Now we 
are asking for their help and they are giving 
it. But the long break in communication be- 
tween scholars and educators is exacting its 
toll. Both educators and investigators are at 
a loss for ways of relating their diverse but 
interconnected concerns—the nature of the 
disciplines on the one hand, the personal, 
social, and political responsibilities of edu- 
cation on the other. 

In this dilemma, the tendency so far has 
been to duck the problem of establishing a 
working relation between the two and, in- 
stead, to throw away what was good as well 
as what was bad in past educational practices 
in favor of the new—in favor of sole or pri- 
mary reliance upon the disciplines, upon the 
judgement of subject-matter specialists. 

It is at this point that the Bruner volume 
makes its most useful contribution. It 
sketches out one direction in which we can 
seek for ways to connect the old and the new 
in education—ways to relate the psychologi- 
cal and social criteria with which we have 
formerly worked, with disciplinary structure 
as a further and valuable criterion of what 
and how to teach. 

Specifically, Bruner indicates three rela- 
tions between the structure of the disciplines 
and aspects of personal and social need. First, 
he points out that discipline structure may be 
the crux of the problem of transfer of “train- 
ing.” If structures are the general plans and 
patterns which characterize specific items of 
knowledge and information, then the learn- 
ing of structures may enormously facilitate 
the learning and understanding of these 
specific items. To have learned one such 
item and to have learned its underlying pat- 
tern or structure should make all other items 
which rest on the same structure more mean- 
ingful and easier to comprehend. In much 
the same way, structure may contribute to 
the retention of what is learned. For the 
structure common to diverse items of knowl- 
edge becomes a “code” under which we can 
file the diverse items for ready recovery. 

Second, Bruner emphasizes a possible con- 
nection between conceptual structure and 
originality or “creative thinking.” For, on the 
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one hand, such general structures are intel- 
lectual tools which the mind can bring to 
bear in the solution of new problems. Con- 
versely, the teaching of existing knowledge 
through re-creation or “discovery” is effec- 
tive teaching. 

Third, Bruner suggests—though largely 
between the lines—that the experience of 
understanding general ideas, of discovering 
and using them in the solving of problems, 
may provide an important motivation of the 
young toward learning and the intellectual. 
For discovery and mastery are themselves re- 
warding events; they please us by testifying 
to our competence. 

The bridge which Bruner builds between 
old and new is, as a quick re-examination 
will reveal, largely a psychological bridge. 
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Semi-Micro 
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FOR 
STUDENTS 


Here’s why 


His major terms—his structure, forsooth!— 
are largely psychological terms: transfer, un- 
derstanding, retention, thinking processes, 
motivation, etc. 

In this emphasis on the psychological, 
other important factors are omitted—the 
sociological, the economic, and the political. 
Yet these, too, have significant connections 
with conceptual structures as components of 
curriculum. For example, the changing pat- 
tern of national leadership, the new ways 
the lay leaders and specialists communicate, 
and their interactions in solving our large- 
scale problems make it imperative that lay- 
men and specialists alike possess a working 
knowledge of the organizing, conceptual prin- 
ciples of the disciplines. In discussing this 
point some years ago, I referred to these 
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MORE TIME DEVOTED TO EXPERIMENTS 


All apparatus and chemicals are available to the student at his own desk, cutting 
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principles, indeed, as the modern, functional 
equivalents of the ancient liberal arts.’ 

Though such political, social, and eco- 
nomic factors are of great importance in 
education, I have no quarrel with their omis- 
sion from the Bruner volume. It is a short 
volume and Bruner is a psychologist. Let the 
shoemaker stay with his last. 

I do quarrel, however, with what happens 
to the idea of conceptual structure in this 
volume. In the process of being incorporated 
into the psychological frame which Bruner 
uses, the nature of the conceptual structure 
of the disciplines is vastly oversimplified and 
curtailed. The impression is conveyed that 
“structure” refers merely to the more general 
forms of thought, of which specific items of 
knowledge are instances: “enzyme,” as well 
as the enzyme, pepsin; “tropism,” as well as 
some particular response of some species of 
organism to some specific stimulus; “passive 
voice,” as well as, “the man was bitten—.” 

Further, the impression is conveyed that 
such structures are “givens,” that is, laws of 
nature, of language, or of mathematical en- 
tities. We have, for example, this statement, 
“To learn structure, in short, is to learn how 
things are related.” (See page 7.) 

What is dangerously obscured by these 
simplifications and restrictions is that struc- 
ture is first and foremost a characteristic (not 
of items of knowledge), but of a discipline, 
of a mode and manner of investigation. It 
is this conceptual structure of a discipline 
which defines what data are relevant in an 
investigation and tells us what sense to make 
of the data, once they are obtained. It is 
because a given group of investigations are 
guided by such a conceptual structure that 
items of knowledge result which have that 
structure. 

To obscure this essentially investigative 
and instrumental character of structures is 
to leave us pretty much where science teach- 
ing of the past has put us—purveying scien- 
tific conclusions as if they were fixed and 
permanent truths; leaving no secure place in 
education for clarifying the nature of en- 
quiry and the contingent, tentative character 
of systematic knowledge. 


JosEPH J. SCHWAB 
University of Chicago 
Chicago, Illinois 


The Balance of Nature. Lorus J. and 
Margery Milne. 330p. $5. Alfred A. 
Knopf, 501 Madison Ave., New York 22, 
N. Y. 1960. 

There are books covering the subject of 

ecology which are of interest to and can be 

understood only by the professional ecologist. 

Other books are available which purport to 

discuss ecology which the professional ecolo- 

gist would not accept because the authors’ 
attempts to simplify frequently lead to mis- 
representation of facts. The Milnes have cap- 
tured the “middle ground.” They have writ- 
ten a book which is authoritative and, at the 
same time, makes for enjoyable reading for 
the nonprofessional. There is a wonderful 
sprinkling of philosophy throughout the 


book. Frequently the reader is led to re- 


1“Science & Civil Discourse.”’ Journal of General 
Education, 9:3. April 1956. 


examine his own philosophy concerning the 
place of man in the scheme of things. For 
example, the following quote is the last para- 
graph in the book: “Every living thing also 
affects man’s own evolutionary progress. 
When any kind of creature disappears, its 
influence on man goes too. The direction of 
his development surely changes slightly. 
Thoreau scoffed at people who believed they 
‘could kill time without injuring eternity.’ 
By obliterating other kinds of life, man may 
be destroying himself as well.” The authors 
have accomplished their mission if one uses 
the title as indicative of content. Numerous 
fascinating examples of relationships, inter- 
relationships, balance in nature, and lack of 
balance are included. These range from the 
effect of importing foreign species as in the 
case of the mongoose and its control of rats 
in the West Indies to the effect of the impor- 
tation of rabbits on the economy of New 
Zealand and Australia. Consistently, the 
authors present examples, which are devoid 
of sentimentality. Not only do the living 
things of the earth come in for examination, 
but the authors discuss the physical factors 
of the environment and their relation to the 
living things. Recommended to every adult 
as most interesting reading and the book 
has a wealth of information for the high 
school biology teacher also. It would be 
enjoyable reading for his students. 


H. SEYMOUR FOWLER 
The Pennsylvania State University 
University Park, Pennsylvania 


ELEMENTARY 
PARTICLES 


“ Short History of 
Discoveries in Atomic Physics 


by (hen Ning Yang 
K. Co-winner with Dr. Tsung Dao Lee 
of the Ny bel Prize for Physics, 1957 


When experiment confirmed 
Dr. Yang and Dr. Lee’s sug- 
gestion that the right- and 
left-handed basic constituents 
of matter behaved differently, 
our knowledge of physical 
principles took one of those 
sudden turns that have char- 
acterized its history. 

In this new book, Dr. Yang 
reviews our knowledge of ele- 
mentary particles — empha- 
sizing those discoveries that 
have brought new insights, 
and those interactions of 
theory and experiment that in 
unexpected ways extended 
human knowledge. 


_—— $2.75 at your bookstore 
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Essentials of Earth History—An Introduc- 
tion to Historical Geology. William Lee 
Stokes. 474p. $8.75. Prentice-Hall, Inc., 
Englewood Cliffs, N. J. 1960. 

The author presents a review of what is 

known and inferred about the history of the 

earth from its remote beginning to the 
present time. He offers historical geology 
as a composite science integrating the find- 
ings of astromony, physics, chemistry, and 
biology, along with the facts of geology. He 
incorporates up-to-date material on the origin 
of the universe, the elements and man, and 
summarizes what is presently being done in 
the study of the origin of life. The text is 
designed for anyone needing an introductory 
course in geology, as well as students major- 

ing in all branches of the science. Includes a 

glossary of selected terms. 


Modern Physics. M. S. Smith. 254p. $3.25. 
Longmans, Green, and Company, Inc., 
119 West 40th St., New York 18, N. Y. 
1960. 

“A Rapid Journey Through the History of 

Physics” could be the subtitle of this book. 

It gives its readers an excellent trip from the 

science of Aristotle to the latest work on 

subnuclear particles via Newton, Einstein, 
and other giants of physics. Illustrated with 
excellent drawings, graphs, and descriptions 
of the most outstanding experiments in the 
development of physics, this book makes 
good reading for any high school student 
who has an average background in physics 
and mathematics, and might be considered 

a must for the college freshman. The well- 

developed and full bibliography offers ex- 

cellent reading for those who would like to 
delve deeper into specific areas of physics. 


The Living Laboratory—200 Experiments 
for Amateur Biologists. James Donald 
and Rebecca Hutto Witherspoon. 256p. 
$3.95. Doubleday and Company, Inc., 575 
Madison Ave., New York 22, N. Y. 1960. 

An interesting volume containing 200 proj- 

ects and experiments that should be an aid 
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to the high school student and the science 
teacher. Such topics as “Studying the Motion 
of Blood Cells,” “The Testing of a Frog for 
Space Flight,” and “The Care and Handling 
of Frogs and Mice” are discussed. The de- 
velopment of growing animals from embryos 
is discussed and many other useful and 
stimulating experiments of interest to all 
amateur scientists. A useful volume for the 
high school library. 


Friction All Around. Tillie S. Pine and 
Joseph Levine. 48p. $2.50. McGraw-Hill 
Book Company, Inc., 330 West 42nd St., 
New York 36, N. Y. 1960. 

One of a series of books on scientific sub- 

jects. Topics discussed include: What makes 

things wear away? Does friction make things 
hot? Do we want things to slide and slip? 

How can we make electricity by rubbing? 

Provides examples (with illustrations) of 

friction and explanations of why it works. 

Provides motivation for reader experimen- 

tation. Develops awareness of scientific en- 

vironment. Suitable as a reference book for 
elementary classes. 


The Atom and Its Nucleus. George Gamow. 
154p. $1.95. A Spectrum Book. Prentice- 
Hall, Inc., Englewood Cliffs, N. J. 1961. 

An impressive, concise, and highly readable 
book that encompasses the major ideas con- 
cerning the atom beginning with early Greek 
philosophy and continuing to current fron- 
tiers of nuclear investigations. This up-to- 
date presentation is nonmathematical but 
satisfying to the serious reader. Recom- 
mended for students of high school chemis- 
try and physics, nonscience college students, 
and adults. 


The Nature of Violent Storms. Louis J. 
Battan. 158p. 95¢. Anchor Books, Double- 
day and Company, Inc., Order from 
Wesleyan University Press, Inc., Columbus 
16, Ohio. 1961. 

Scientific observation of meteorologists is 

combined with eyewitness accounts of sur- 

vivors who vividly describe thunderstorms, 
tornadoes, hurricanes, and cyclones. The 
book gives an elementary introduction to 
the known forces causing such storms. More 
adequate explanations and predictions are 


projected into the future through use of 
radar, electronic computers, and satellites 
such as Tyros I and Tyros II. Recommended 
for junior and senior high school students 
and general adult readers who are interested 
in these important and rapidly growing 
areas of research. 


Elements of Physics. Third Edition. George 
Shortley and Dudley Williams. 928p. $10. 
Prentice-Hall, Inc., Englewood Cliffs, 
N. J. 1961. 

A thorough reorganization and revision of a 

widely used introductory college physics 

text for science and engineering students 
who are concurrently enrolled in calculus. 

Major revisions when compared with the 

second edition are: (1) Integration of 

modern physics throughout the text; (2) 

Increased emphasis placed upon wave 

motion; (3) Inclusion of additional timely 

topics; and (4) A marked improvement in 
the illustrations. 





NSTA Teaching Materials 
Review Committee 


The Teaching Materials Review 
Center is located on the campus of 
Pennsylvania State University under 
the chairmanship of H. Seymour 
Fowler. The purpose of this joint 
project between NSTA and Pennsyl- 
vania State University is to continue 
reviews and reports on teaching ma- 
terials used in elementary and second- 
ary school science programs. The 
materials will include books, films and 
filmstrips, tape recordings, charts, 
laboratory apparatus and equipment, 
and related items. 

Readers, suppliers, and publishers 
are encouraged to send correspond- 
ence or materials directly to DR. H. 
SEYMOUR FOWLER, College of 
Education, Pennsylvania State Uni- 
versity, University Park, Pennsylvania. 

Chairman Fowler will be assisted 
by committee members as follows: 
Dorothy Alfke, George Free, Andrew 
Kozak, and Burton Voss of Pennsyl- 
vania State University, University 
Park, Pennsylvania; Wilbur Gilham, 
Philipsburg High School, Philipsburg, 
Pennsylvania; Hugh Hodge and Robert 
Nelson, State College Junior High 
School, State College, Pennsylvania; 
Alan Humphreys, University of Texas, 
Austin, Texas; Robert Igo, Ferndale- 
Dale High School, Johnstown, Penn- 
sylvania; Robert Isenberg, Altoona 
High School, Altoona, Pennsylvania; 
Herman Kranzer, Temple University, 
Philadelphia, Pennsylvania; Daniel 
Tauber, Bel Air High School, Bel Air, 
Maryland; Henry Terry, Armstrong 
High School, Richmond, Virginia; B. 
Jean Wastler, West Frederick Junior 
High School, Frederick, Maryland; 
and Lee E. Wickline, Department of 
Education, Charleston, West Virginia; 
and NSTA staff members. 
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Plague Fighters. Herman Styler. 142p. $3.50. 
Chilton Company, Book Division, Phila- 
delphia 39, Pa. 1960. 

Plague Fighters is an interesting and fasci- 

nating book which gives an account of the 

age-old struggle against diseases that man 
has had to contend with throughout history. 

Accounts of such struggles as the Athenians’ 

fight against the Bubonic Plague, and Phila- 

delphia’s war against yellow fever are vividly 
portrayed. “Plague Fighters” depicts man in 
his constant struggles against greed, selfish- 
ness, and discouragement from very early 
history up to the modern accomplishments 
of Dr. Jonas Salk and the World Health 


Organization. Recommended for high school 
biology classes. 


Great Ideas of Modern Mathematics: Their 
Nature and Use. Jagjit Singh. 312p. $1.55. 
Dover Publications, Inc., 180 Varnick St., 
New York 14, N. Y. 1959. 


Dr. Singh covers the major mathematical 
ideas invented during the past two hundred 
years. He writes smoothly and brings out 
his points by the aid of a wide knowledge 
of nonmathematical fields. Most teachers 
with a sound high school mathematics train- 
ing can read this excellent volume with in- 
terest and understanding. As library mate- 








ENRICH YOUR SCIENCE PROGRAM 
WITH Ze4- ait POWER STATIONS 


@ EACH INDEPENDENT UNIT PROVIDES COMPLETE, SELF-CONTAINED, VARI- 
ABLE A.C. AND D.C. ELECTRICAL SERVICE FOR TWO STUDENTS. 


@ Students safely do everything themselves, freeing teachers to work with 


individuals. 


@ Lab-Volt Power Stations are educationally correct and are now widely used 


in every state in the union. 
@ All models are U.L. APPROVED, 


@ All models simply plug into standard A.C. outlets, 


@ Models are available for recessed (illustrated) and furniture-top installation 


as well as for portable service. 


@ A complete series of detailed and illustrated experiments in electricity and 


magnetism is furnished to all Lab-Volt users. 


SEND TODAY FOR A FREE SAMPLE EXPERIMENT, AND LITERATURE SHOWING 
HOW THE LAB-VOLT STATION CONCEPT CAN ENRICH YOUR SCIENCE PROGRAM. 
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rial, it should be on the desk of every high 
school mathematics and science teacher. 
Such topics as (1) the nature of mathematics 
(2) the theory of sets (3) chance and prob- 
ability (4) the theory of groups and (5) 
space and time will help secondary teachers 
in the sciences and mathematics acquire and 
understand the “modern” mathematics which 
has received so much attention. As Dr. Singh 
points out, “the mathematics used ‘today’ is 
not always difficult, but it is often unfamil- 
iar, even to people who have had some 
mathematical training at the university 
level.”” Good reading for the science teacher. 


Let’s Explore Chemistry. Nathan Feifer. 


128p. $1. Sentinel Books Publishers, 
Inc., 112 East 19th St., New York 3, 
N. Y. 1960. 


The simple how and why of chemistry de- 
veloped through 200 safe experiments. The 
basic ideas are developed in a simple but 
logical manner with experiments to illustrate 
the vital concepts. Many pieces of household 
equipment are used while explaining every- 
day phenomena through experiments of gen- 
eral interest to the nonspecialist who is not 
ready to go deeply into chemistry. 


Introduction to Electronics. Robert J. 
Hughes and Peter Pipe. 422p. $3.95. A 
Tutor Text. Doubleday and Company, 
Inc., 575 Madison Ave., New York 22, 
N. Y. 1961. 

An intriguing and_ self-motivating pro- 

grammed introduction to basic electronics 

via the scrambled text. Written for the in- 
experienced in electronics. Discusses DC 
circuits, AC electricity, and the basic com- 
ponents used in electronics. Concludes with 
tuned circuits, triodes, and a_ triode-plate 
detector. Uses simple arithmetic and algebra. 

Suitable for ages 14 and over as a “first” 

book for those interested in obtaining an 

understanding of basic electronics. 


Physics for Everybody. Germaine and 
Arthur Beiser. 184p. $1.15. E. P. Dutton 
and Company, Inc., 300 Fourth Ave., 
New York 22, N. Y. 1960. 

A simple and concise introduction to physics. 
Major areas of physics from matter and 
force to cosmic rays are surveyed. The 
treatment is completely nonmathematical 
although an occasional relationship is stated 
in algebraic form. Suitable as a “first” 
physics book for junior high school students, 
nonscience high school students, and general 
adult readers. 


Natural Selection and Heredity. P. M. 
Sheppard. 200p. $1.35. Harper and 
Brothers, 49 East 33rd St., New York 16, 
N. Y. 1960. 

A book from the Harper Torchbook 

Science Library. Chapter headings include: 

Natural Selection, Mendelian Principles, 

Polymorphism, Stable Polymorphism, Poly- 

genic Inheritances and Selection, Recom- 

bination, Mutation and Genetic Drift, the 

Evolution of Dominance, Protective Color- 

ation, Mimicry, Ecological Genetics, and 

the Origin of Species. Presents an historical 
background of evolution and an account of 
the most recent work in the field. Examples, 
largely from the Lepidoptera, are used to 
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illustrate how natural selection functions as 
a mechanism of evolution. A good reference 
book for the biology teacher. 


Heath Science Series for Grades 1-8. 
Herman and Nina Schneider. D. C. Heath 


and Company, 285 Columbia Ave., 
Boston 16, Mass. 1960-61. 
Science For Work and Play. Book 1. 154p. 


$2.44. Science For Here and Now. Book 2. 
210p. $2.68. Science Far and Near. Book 3. 
282p. $2.92. Science In Your Life. Book 4. 
304p. $3.08. Science In Our World. Book 5. 
330p. $3.16. Science For Today and To- 
morrow. Book 6. 362p. $3.32. Science In 
The Space Age. Book 7. 362p. $3.44. Science 
and Your Future. Book 8. 402p. $3.72. 
These books collectively describe a good 
elementary school science program. They 
are written by authors who know both 
children and science. Certain characteristics 
become evident when one reads the books. 
The authors have developed science concepts 
using an expanding pattern from grades 1 
through 8. The books contain a wealth of 
“things to do” in science. They are not 
reading texts alone. Authors have found a 
way to include information from the bio- 
logical, physical, and earth sciences. Teach- 
ers’ editions are available. Color illustrations 
excellent and well chosen. Highly recom- 
mended for consideration as a complete 
series for grades 1-8. However, each text may 
be adopted and be the basis for a good sci- 
ence program in that grade. 


The Atomic Submarine—A Practice Combat 
Patrol under the Sea. Russell Hoban. 
$2.50. Harper and Brothers, 49 East 33rd 
St., New York 16, N. Y. 1960. 

Begins with a statement of the limitations 
of the conventional submarine. The advan- 
tages of the atomic submarine are given 
including the small amount of fuel used by 
the reactor, the great distance traveled 
without refueling, the ability to stay sub- 
merged for long periods of time, and the 
increase in speed. The reader is carried on 
a practice combat patrol in the submarine. 
Some of the explanations given are: how the 
submarine submerges and returns to the 
surface; and how it makes contact with, 
approaches, and torpedoes a_ simulated 
enemy vessel. The book is well illustrated 
with drawings which give the reader a con- 
ception of the interior of a submarine. 


All About Great Medical Discoveries. David 
Dietz. 140p. $1.95. Random House, Inc., 
457 Madison Ave., New York 22, N. Y. 
1960. 

One of the “All About” series. Chapters are 

interesting stories: stone age man’s beliefs; 

the Egyptian doctor, Imhotep; the first Greek 
physician, Asclepios; and men like Hippoc- 
rates, Galen, Vesalius, Harvey, Auenbrug- 
ger, Leeuwenhoek, Pasteur, and Koch are 
introduced with their contributions to medi- 
cal knowledge. Techniques of development 
and use of vaccination, antiseptics, innocu- 
lations, the sulfas, penicillin, and other drugs 
along with how problems of polio and small- 
pox were solved, make this volume a valu- 
able addition to upper grade, junior high, 
and high school libraries. Recommended 
for health classes and general science 
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classes. Index includes pronunciation of 
medical terms. Vocabulary is well chosen for 
grade level recommended. 


Engineers and What They Do. Harold Coy. 
186p. $3.95. Franklin Watts, Inc., 575 
Lexington Ave., New York 22, N. Y. 
1961. 

A worthwhile contribution to the profes- 

sional and vocational guidance of science 

students. Gives realistic answers to ques- 
tions such as: What courses should a high 
school student take to become an engineer? 

What is the cost of college training? How 

can one finance it? What courses are taken 


in college? Where may one obtain career 
booklets? What job opportunities are avail- 
able? Suggested as required reading for all 
high school students who have aptitudes and 
interests in engineering. 


Style Manual for Biological Journals. Com- 
mittee on Form and Style of the Confer- 
ence of Biological Editors. 92p. $3. 
American Institute of Biological Sciences, 
2000 P St., N.W., Washington 6, D. C. 
1960. 

An excellent aid to all prospective authors, 

especially those intending to submit manu- 

scripts to the biological journals. Contains 
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NOW Leb ffoll BRINGS YOU... 
FUSED METERS SAFE FOR STUDENT USE! 


Here's a Buck Engineering break-through that will end continuous drain on 
your science funds for repair or replacement of burned out electrical meters. 

This revolutionary feature incorporated in a brand new line of meters (de- 
signed expressly for educational work) makes the Lab-Volt Companion Line a 


COMPLETE PROTECTION from electrical damage by replaceable fuses. Students may use these 
units without supervision, as they can't be burned out, even when misused. 

FUNCTIONAL Selection of ranges insures easy reading of all values throughout the entire 
range of every meter. Border-to-border scales are up to 28% larger than older models and are 
not obscured by pointer or shadows. Units may be used horizontally or vertically and stack 
compactly for storage. All connections are made through five-way binding posts. A schematic 
diagram on front panel adds educational value. 


DURABLE Sealed mechanisms provide complete protection against moisture and dirt, insuring 


Jeweled moving parts insure long life with free movement. Construction is of heavy gage, 
cold rolled steel, finished in scuff-proof vinyl. 


Complete metering service is provided by only five competitively priced, multi- 
range models (A.C. and D.C. voltmeters and ammeters, and D.C. galvanometer). 
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instructions on writing, copy preparation, 
review of manuscripts, copy editing, proof- 
reading, and indexing. In addition, a number 
of reference works are given, as well as a 
complete index. Already adopted, in whole 
or in part, by 78 journals including the 
American Biology Teacher. Because of its 
wide acceptance, this manual will bring 
more uniformity in standards required by 
the various journals. Illustrated. 


The Astronauts. Martin Caidin. 192p. $3.95. 
E. P. Dutton and Company, Inc., 300 Park 
Ave., South, New York 10, N. Y. 1960. 

A volume in which the opening chapters, 

The Launching, and Mission in Orbit, create 

for the reader a sense of interest and antici- 

pation. By this approach, technical terms 
are introduced without overwhelming the 


layman. All areas of the astronauts’ project 
are well explored with accompanying de- 
tailed drawings and photographs. A work- 
able sequence covering a difficult field. 
Recommended to high school students and 
to those persons having an interest in our 
scientific achievements. 


Breakthroughs in Science. Isaac Asimov. 
198p. $4. Houghton Mifflin Company, 2 
Park St., Boston, Mass. 1960. 

From the ancient cry “Eureka” to modern- 

day countdown, from Leeuwenhoek to Ein- 

stein; this book includes a mixture of brief 
biographical sketches of important indi- 
viduals in chemistry, physics, astronomy, 
biology, medicine, and genetics—26 in all. 

Informative and interesting for the upper 

elementary and junior high levels. 
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Archeologists and What They Do. Robert J. 
Bradwood. 176p. $3.95. Franklin Watts, 
Inc., 575 Lexington Ave., New York 22, 
N. Y. 1960. 

A volume of a series describing various 

careers. Explains in rather complete detail 

the different activities of the archeologist. 

Covers the various phases of archeology. 

Gives detailed descriptions of the techniques 

of discovery and classification of antiquities. 

Good book for serious-minded junior high 

student; not an adventure story in the 

classic sense. 


The Story of Horses. Dorothy Shuttlesworth. 
58p. $2.95. Doubleday and Company, Inc., 
575 Madison Ave., New York 22, N. Y. 
1960. 

The book traces the evolution of the horse 

from the earliest ancestor, Eohippus, to the 

true horse; points out the migrations of the 
prehistoric horses; and explains man’s con- 
trolled breeding of the various types of 
horses in order to obtain animals with the 
desired characteristics. (Terms used in the 
description of horses included.) Explanation 
of the changes that take place in a horse’s 
mouth with age, and the movement of the 
limbs of a horse when walking, running, 
and jumping are given. It is also pointed out 
that few really wild horses exist today and 
why. Behavior of horses in herds and horse 
families such as the zebras and the wild 
asses of Africa are mentioned. The origin 
and characteristics of the modern horse are 
described. These are divided into two groups, 
the “Light Legged” Group and the “Draft” 

Group. The “Light Legged” Group includes 

the Arabian Horse, the Barb of North 

Africa, the Thoroughbred, the American 

Saddle Horse, the Tennessee Walking Horse, 

the Standardbred, the Morgan, and the 

Quarter Horse. The “Draft” Group includes 

the Percheron of France, the Belgian of 

Belgium, and the Clydesdale, Shire, and 

Suffolk of the British Isles. Other animals 

included are, the Palomino, the Pinto, the 

Appaloosa, Ponies, and the Mule. 
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“New Penicillins.” By Anthony H. Rose. 
Scientific American, 204:66. March 1961. 
Penicillin-resistant strains of bacteria pro- 
duce enzymes which destroy the penicillin 
molecule. Chemists have learned how to 
grow the mold, Penicillium, in media which 
cause development of side chains on the 
penicillin molecule preventing its breakdown. 

“Teaching Anthropology in High School.” 
By Robert L. Dunlap. The Education Digest, 
26:52. April 1961. A course in anthropology 
for the secondary school curriculum is not 
common. This article is a treatise of such an 
experimental venture in an appropriate 
locale. It includes reasons, research, aims, 
procedures, and achievements to date for 
the course. Excellent suggestions for senior 
high school science teachers. 
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“The Fourth Dimension in Science Edu- 
cation.” By L. D. Kovach. Physics Today, 
14:48. March 1961. Should scientists “put 
on blinders” to their entire field of interest 
and specialize? In order to teach effectively, 
the teacher must not be a specialist, but 
must be a generalist in the area of science. 
What type of techniques must teachers em- 
ploy to teach the entire area of science? 
The article presents “the fourth dimension” 
as an answer to these questions. 

“Electrical Propulsion in Space.” By 
Gabriel Gianni. Scientific American, 204:57. 
March 1961. Three electrical engines; the 
electricthermal, the electromagnetic, and the 
electrostatic, and how they can be used in 
space travel, are described. Comparisons are 
drawn between solid propellant, liquid pro- 
pellant, and the electrical engine. In addi- 
tion, the two main problems facing the 
developers of electrical propulsion systems 
are discussed. Photographs and diagrams are 
used throughout in explaining the field of 
electrical propulsion. 

“The Philosophy of Physics.” Edited by 
Vincent E. Smith. St. John’s University 
Studies. St. John’s University Press, Jamaica, 
N. Y. 1961. Four distinguished scholars 
have contributed essays for this publication. 
The essays are entitled, “The Unity and 
Diversity of Natural Science,” “Maritain’s 
Philosophy of the Sciences,” “The Structure 
of the Atom,” and “Does Natural Science 
Attain Nature or Only the Phenomena?” 
These essays are nonmathematical, qualita- 
tive descriptions that discuss the basic prob- 
lems in physics. Such fundamental topics as 
the fundamental laws of atomic physics ac- 
cording to Bohr and Einstein are included. 

“A Guess as to What Is Science.” By Dan 
McLachlan, Jr. Physics Today, 14:22. June 
1961. The basis for this article is a state- 
ment by a college professor, “I wish there 
was some way to make a science out of 
geology.” The stages in the growth of a 
science, the influence of the sciences on each 
other, and the procedures for making dis- 
coveries are among the topics discussed. A 
thorough explanation and exemplification of 
the term “discovery” are included. 

“Gravity.” By George Gamow. Scientific 
American, 204:94. March 1961. Many 
theories about gravity are explained. The 
fact that the force resulting from gravity is 
not duplicated in electricity and magnetism 
is explored. Einstein’s contribution to the 
understanding of gravity, i.e., gravitation 
can be thought of as a geometrical property 
of space-time, is fully described. Discussed 
are the centrifugal field of force, the curva- 
ture of light, and gravity waves. 

“The Remaking of American Education.” 
By Charles E. Silberman. Fortune, 63:31. 
April 1961. Modern culture is requiring 
changes in education aimed at producing 
“masses of intellectuals.” Now the emphasis 
in education is not on learning skills, which 
obsolesce, not on learning facts, which wear 
out, but on the knack of learning itself. To 
demonstrate these ideas, Silberman points 
to new trends in curricula using the Physical 
Science Study Committee program and the 
School Mathematics Study Group as ex- 
amples. He also discusses new curricular 
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patterns in other academic areas and surveys 
the latest thinking of many leaders. 

“The Temperatures of the Planets.” By 
Cornell H. Mayer. Scientific American, 
204:58. May 1961. New techniques in 
measuring surface temperature of the other 
planets in the solar system are described. 
Weak radio waves emitted by the various 
planets can be interpreted to give estimates 
of surface temperatures. Each planet is in 
thermo equilibrium and therefore must 
radiate energy as fast as it receives it from 
the sun. The radiated energy is detected by 
new tools of radio astronomy such as the 
radiometer and solid-state maser. 

“18 Questions and Answers about 
Radiation.” United States Atomic Energy 
Commission. 48p. Superintendent of Docu- 
ments, U. S. Government Printing Office, 


Washington 25, D. C. 1960. This recent 
publication answers eighteen of those 
most commonly asked questions. The pam- 
phlet is written in a brief, nontechnical style. 
Such questions as, “What Is Nuclear Radia- 
tion?” “Where Does Radiation Come 
From?” and “What Are the Natural Sources 
of Radiation?” are discussed. Diagrams and 
charts are used as an integral part of the 
explanation. Copies available from the GPO 
for 25¢ each. 

“A Treaty for Antarctica.” By Howard J. 
Taubenfeld. International Conciliation, 531, 
Carnegie Endowment for International 
Peace, United Nations, Plaza and 46th St., 
New York 17, N. Y. January 1961. “The 
most important present . . . use of the An- 
tarctic is the one so brilliantly made during 
the International Geophysical Year—the 
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MORE VERSATILE THAN MACRO 


Leading educators say that every experiment possible with macro chemistry can 
be performed with semi-micro. Many others not possible with macro can be done 


with semi-micro. 


ELIMINATES WASTED TIME, NOISE AND CONFUSION 


With semi-micro, students do not spend part of their time milling about while they 
collect needed chemicals and equipment. Everything needed is at their station when 


the lab period begins. 


PERMITS MORE INDIVIDUAL INSTRUCTION 


Because your time is not wasted dispensing materials, you can give students in- 
dividual assistance as needed from bell to bell. Permits you to raise learning levels 


and improve student’s techniques. 


COSTS LESS 


You will find the initial cost of apparatus, replacement cost, and cost of chemicals 
lower with semi-micro. Lets you do some of the extra things you'd like to while 


keeping within your budget. 
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Only small investment in apparatus and glassware is required. 
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NOW ... ANOTHER IN THE FAMED SERIES OF RIDER 
‘PICTURED-TEXT’ COURSES FOR EFFECTIVE INSTRUCTION 


BASIC RADIO ,,....... 


6-VOLUME ‘PICTURED-TEXT’ COURSE PROVIDES A STRONG FOUNDATION IN RADIO COMMUNICATION THEORY AND PRACTICE 





Rider ‘pictured-text’ courses are well- 
known by the nation’s leading high schools 
and vocational schools for their unique 
and effective method of making technical 
subjects easily understandable. To com- 
plete the series of courses for schools — 
Rider now offers a course covering radio 
communications! 

Basic Radio presents the fundamentals of 
radio communications with a close tie-in 
to the practical. The theory of AC and DC 
circuits is treated in depth in order to 
serve as the foundation for the explana- 
tions and analysis of numerous receiver 
and transmitter circuits. The presenta- 
tion is at the intermediate level equiva- 
lent to instruction in technical institutes. 


FAMOUS RIDER ILLUSTRATIONS SPEED LEARNING 
Carefully selected language, specially 
prepared illustrations—specially thought 
out presentation are the reasons why this 
course makes the subject understandable 
to everyone. These illustrations are 
“teaching pictures”. They are specially 
conceived to communicate an idea — to 
make complex thoughts simple. There is 
at least one illustration on every page to 


support every idea — more than 650 illus- 
trations in all. 

Basic Radio pre-supposes no previous 
knowledge of electricity. It begins at the 
beginning and carries the reader through 
the details of the broad areas indicated in 
the subject listings shown below for each 
of the volumes. 


VOL. I—DC ELECTRICITY 
Electrons & protons, electrostatics; cur- 
rent; voltage; resistance; Ohm’s law; 
power; DC circuits; magnetism; electro- 
magnetism; DC meters. #197-1, $2.70 


VOL. II—AC ELECTRICITY 
Vectors; alternating current; inductance; 
reactance; impedance; capacitance; 
transformers; time constant; AC circuits; 
AC meters. #197-2, $2.70 


VOL. III—ELECTRON TUBE CIRCUITS 
Electron tubes; load lines; power 
supplies; voltage regulation; voltage 
amplifier; power amplifiers; feedback; 
loudspeakers; oscillators; demodulators. 
#197-3, $2.70 


VOL. IV—AM & FM RECEIVERS 
TRF receiver; the superheterodyne; con- 


verters; IF amplifiers; AVC; amplitude 
modulation; frequency modulation; limit- 
ers; FM discriminators; ratio detector; 
AFC, #197-4, $2.50 


VOL. V—TRANSISTORS 
Electrons & holes; semiconductors; N- & 
P-type materials; junction diode; point 
contact diode; PNP & NPN transistors; 
transistor circuits; amplifiers; oscilla- 
tors; push-pull circuits. #197-5, $1.90 


VOL. VI—TRANSMITTERS 

Radio communication circuits; transmit- 
ting tubes; crystals; crystal oscillators; 
frequency multipliers; RF power ampli- 
fiers; amplitude modulation; frequency 
modulation; power supplies; protective 
devices; antennas; transmission lines; 
radiation. #197-6 $2.70 

Complete 6-volume course soft covers, 
#197, $13.85 


Complete 6-volume course single cloth 
binding, #197-H, $14.85 


SCHOOL DISCOUNTS APPLY 
Send for review copies on 30 day approval. 
At the end of 30 days you can remit the 
price of the book, or return without cost. 


JOHN F. RIDER PUBLISHER, INC., 116 West 14th Street, New York 11, N. Y. 











In this space age, astronomy is regaining 
its rightful place in the school curriculum. 
But your students deserve more than 
an opportunity to just read about the 
UNIVERSE — let them see for themselves 
the moons of Jupiter, the rings of Saturn, 
the craters of the Moon, and the many 
other celestial wonders. 

UNITRON telescopes are America’s larg- 
est selling refractors. They offer profes- 
sional quality at prices well within the 
reach of school budgets. UNITRON Re- 
fractors are portable, easy to operate and, 
unlike other types, require no mainten- 
ance. Take advantage of your NDEA funds 
to invest in a UNITRON — the telescope 
with the proven reputation; the choice of 
leading schools and universities. 
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Students at Texas College of Arts and Industries find it easy to visua.ize problems in equatorial 
motion with the aid of their 4-inch UNITRON. 





UNITRON’S 2.4” Altazimuth Refractor 
is a typical value... 


16 UNITRON Models to Choose from . . . including 


1.6” Altazimuth Refractor ................cccccceeees $75 
2.4” Equatorial Refractor. ..................:c00000 $225 


3” Altazimuth Refractor. ....................0000 $265 
3” Equatorial Refractor ... a 

4” Altazimuth Refractor ... 
4” Equatorial Models ................ $785 to $1280 
6” Equatorial Models .............. $5125 to $6075 


GET UNITRON’S FREE 50-PAGE OBSERVER’S 
GUIDE and CATALOG... 
contents include — 


e Observing the sun, moon, 
planets and sky wonders 


¢ Constellation map 

¢ Hints for observers 

¢ Glossary of telescope terms 
e How to choose a telescope 








Complete with Altazimuth Mounting and slow motion controls 
for both altitude and azimuth; tripod; 5X-16mm. viewfinder; 
rack and pinion focusing; 4 eyepieces and Achromatic Ampli- 
fier to double eyepiece powers giving magnification range of 
35-200X; UNIHEX Rotary Eyepiece Selector; $125 
sunglass; cabinet; and instructions. 


UNITRON. 


INSTRUMENT COMPANY + TELESCOPE SALES DIV. 


66 NEEDHAM ST., NEWTON HIGHLANDS 61, MASS. 


Please rush to me, FREE of charge, UNITRON’S 
| OBSERVER’S GUIDE and TELESCOPE CATALOG / 8-T 
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gathering of scientific knowledge of bene- 
fit to all.” This quote from the pamphlet 
sets the tenor for its purpose. During the 
IGY, twelve nations worked together to 
investigate scientific phenomena. The pam- 
phlet explains the unique factors that 
have made agreement possible between 
scientists in order to keep the Antarctic open 
to all nations for scientific and other peace- 
ful purposes. The agreement reached among 
the scientists is presented as a precedent for 
similar agreement on such topics as outer 
space and disarmament. 

“Science as a Way of Life.” By Ellsworth 
S. Obourn. 25¢. U. S. Government Printing 
Office, Washington 25, D. C. 1961. Pam- 
phlet emphasizes how science has affected 
man’s progress and his behavior. It also 
shows that science has many facets by 
using such phrases as, “Science is a subtle 
thing: It is part product and part process, 
part control, and part understanding.” To- 
day’s adults do not generally use the con- 
cepts of science in their daily living because, 
according to the author, these concepts were 
learned apart from the processes of science 
that established them. The pamphlet con- 
cludes with a suggested check list for a 
school science program. Available for 25¢ 
from the GPO. 


AUDIO-VISUAL 


AIDS 





The Importance of Microorganisms. Film 
No. 12 in Part IL of the American 
Institute of Biological Sciences series of 
secondary school biological sciences films. 
Film is a summary of the second unit of 
the AIBS series and, as such, includes 
the impact of microorganisms in relation to 
human welfare. Major topics include: the 


SiIER 





nitrogen cycle, the role of bacteria in decom- 
position, pathogenic organisms, and micro- 
organisms in medicine. This _lecture- 
demonstration film introduces a wide variety 
of organisms that are generally not available 
in high school. Recommended for use with 
the series or as a summary for a unit on 
microbiology, not as an introductory film. 
24 min. Cost depends on the number of 
films purchased. Price range: Less than one 
unit; Color $300, B&W $150. If nine to 
ten units purchased, range down to Color 
$220, B&W $110. McGraw-Hill Text Films, 
330 West 42nd St., New York 36, N. Y. 


Student Nurse. An excellent guidance 
film. Shows girls in training as student 
nurses, their concerns, and their sincere 
interest which overcomes their fears. Weaves 
in an interesting story of the capping cere- 
mony and the difficulties encountered in 
completing additional, more advanced train- 
ing. Illustrates instruction in many nurse’s 
subjects such as anatomy, physiology, 
bacteriology, nursing arts, and pharmacol- 
ogy. Nurses who view this film state that it 
is “true to life.” Appropriate for career 
information days in senior high school. 
Might also be useful in biology classes as 
an example of biology career information. 
30 min. Color $125. 1960. Produced by 
National Film Board of Canada. Distri- 
buted by International Film Bureau, Inc., 
57 East Jackson Blvd., Chicago 4, IIl. 


Infectious Diseases and Man-Made De- 
fenses. Louis Pasteur’s discovery of the cause 
of infectious diseases. The ability of scien- 
tists to develop man-made defenses against 
them, such as the pasteurization of milk and 
the chlorination of water. Man’s inner and 
outer defenses against disease. Explanation 
given of naturally and artificially acquired 
immunity, what toxins and antitoxins are, 
and how antitoxins provide passive immu- 
nity, what vaccines are and how they provide 


IM AG 


Crystal sharp 
stereoscopic image 
Built-in focusable light source 
Long 7” working distance 
— wide field 
Stable base with 
universally adjustable mounting 
Fixed magnification 
10X and 20X models 


each $1 65 
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THIS TUBING 
CAN SAVE YOU 


MONEY 


This special CorNING® flint glass 
tubing and rod give you ease of 
forming, strength, and topflight trans- 
parency. They are priced up to 50% 
lower than Pyrex® tubing and rod. 
They are available immediately. 

We developed CorNING brand 
0088 flint glass just for the making 
of low-temperature-service tubing 
and rod. In uses near room tempera- 
ture, it resists chemicals almost as 
well as Pyrex brand glasses. 

A statistical profile: coefficient of 
expansion, 92 x 10-*; softening point, 
700°C.; annealing point, 521°C.; 
strain point, 480°C. 

We put this glass into apparatus 
tubing with outer diameters which 
range from 3 to 51 mm, in capillary 
and barometer tubing with inner di- 
ameters from 0.5 to 4 mm, and in 
rod with diameters from 3 to 12 mm. 
All are furnished in 48-inch lengths. 

_ You can get any type in any quan- 
tity, quickly. For information on our 
entire tubing and rod line, write for 
Bulletin TBG-88. 


PRA CORNING GLASS WoRKS 
4 7709 Crystal St., Corning, N. Y. 
CORNING MEANS RESEARCH IN GLASS 
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Ten years from now you'll be glad you bought GRAF-APSCO 
GRAF THE ORIGINAL “SAFETY FEATURE” MICROSCOPE 


APSCO nuentindinnn Qprag- pbhsco 


$117.00 EACH LIST PRICE 


T “eee STUDENT MICROSCOPE 


diese 


MODEL GB2A (WITH CONCAVE MIRROR) 


ALL METAL CONSTRUCTION 


INDEPENDENT FINE ADJUSTMENT (NOT ONE THAT 
ACTS ON THE COARSE ADJUSTMENT) 


FIRST QUALITY MEDICAL OPTICS 
16mm OBJECTIVE (10X) N.A. 0.27 
4mm OBJECTIVE (44X) N.A. 0.66 
10X HUYGHENIAN OCULAR 


ELONGATED BASE TO PROTECT OBJECTIVES 

SAFETY MOUNTING OF MIRROR 

DISC DIAPHRAGM LIGHT CONTROL 

teenie innehinniasnenymanainnenn $117.00 

In quantities of 5 or more .................... Each 105.30 
TRANSPORTATION INCLUDED 


Or with substage illuminator instead of mirror................ Same price 


THE GRAF-APSCO COMPANY 


5868 Broadway Chicago 40, Ill. 

















Approved for purchase under N.D.E.A. va 








A completely new model of the 


HUMAN HEART 


This new Nystrom model is an extraordinary advance in detailed 
presentation of the human heart. Four times normal size and dis- 
sectible into two parts, this model simplifies and clarifies, for stu- 
dent, instructor and physician, the heretofore difficult task of 
plainly illustrating the total anatomy and unique function of the 
heart. @ The new features of the Nynstrom heart model have 
been developed with clinical concern for simplified presentation 
and classification of parts—78 structures are identified by code 

1 ‘numbers and explained in an illustrated manual accompanying the 
model. @ Molded entirely of vinyl plastic, as are all Nystrom 
biological models, extraordinary attention to details of sculpturing 
and coloring has produced a heart model of superb realism. © 
Each model is furnished with a sturdy white plastic stand which 
cradles the model to show its proper anatomical position. 


HEART ENLARGED e@ AM-116 @ 8X15X12 INCHES— 
$95.00 


For further information, fill in coupon below: 


[] | would like to see a sample of the new Nystrom heart model. 


_ |G Please send me your science catalog, No. ST9-61, with full-color illus- 
| trations of all Nystrom biological models. 


' NAME. SE eae 
' SCHOOL. ee a 


' ADDRESS a ee ae 


fe) NYSTROM BIOLOGICAL MODEL COMPANY 
! i 3333 ELSTON AVENUE * CHICAGO 18, ILLINOIS 
I 
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active immunity, the preparation of diph- 
theria antitoxin and the vaccines for small- 
pox and influenza. The film also shows recent 
advances in antibiotics, such as penicillin 
and synthetic drugs. For junior and senior 
high school. Film holds interest well. Super- 
imposing of some of the terms and of their 
definitions on the screen is helpful to the 
pupils. 11 min. Color $110. 1960. Coronet 
Films, Coronet Building, Chicago 1, III. 


The Life and Death of a Cell. A carefully 
edited and well-programmed film illustrating 
the life processes of a one-celled animal; the 
amoeba. Anatomy of an amoeba is consid- 
ered by complete diagrams and illustrations 
from the living organism. Second half of film 
portrays the various life functions of the 
amoeba, including digestion, egestion, water 
balance, irritability, movement, and cell divi- 
sion. These are clearly shown through time- 
lapse photography. Useful film for senior 
high biology. 21 min. Color $195. 1961. 
Education Films Sales Department, Univer- 
sity Extension, University of California, Los 
Angeles 24, Calif. 


The World Within. An intriguing film that 
deals with the topic of parasites and para- 
sitology. Begins with the history of the men 
in parasitology and their discoveries. Through 
the process of animation and examples from 
life studies, the film defines the various forms 
of animal association; such as, symbiosis, 
mutualism, commensalism, and parasitism. 
Types of parasites are considered: plant, ani- 
mal, fungus, bacterial, and virus. Emphasizes 
animal parasites. Excellent for senior high 
biology students. 28 min. Color $195. 1960. 
Educational Film Sales Department, Uni- 
versity Extension, University of California, 
Los Angeles 24, Calif. 


Discovering Color. A film in color which 
makes possible a natural integration of sci- 
ence and art. Demonstrates techniques of 


color mixing and explores color in its great 
variety as it is found around us in the real 
world. Concentrates on the three basic con- 
cepts of (1) hues, (2) value, and (3) inten- 
sity. Includes following vecabulary; spectrum 
primary hues, secondary hues, basic hues, 
value, intensity, complementary hues, warm 
hues, and cool hues. Recommended for ele- 
mentary and junior high levels in art pro- 
grams. Would, no doubt, be of value to 
many adult audiences. 15 min. Color $160. 
1960. Film Associates of California, 11014 
Santa Monica Blvd., Los Angeles 25, Calif. 


Television Serves Its Community. Shows 
how television programs are prepared for 
transmission to the homes. The film de- 
scribes the tremendous amount of work and 
accurate timing that goes into a program. 
The viewer is made aware of the expense 
involved in equipment such as cameras, 
films, magnetic tapes, etc. The viewer sees a 
live program, a top program, film program, 
and remote pickups. Grades 6-10. 16 min. 
Color $135, B&W $70. 1960. Film Asso- 
ciates of California, 11014 Santa Monica 
Blvd., Los Angeles 25, Calif. 


Letter from Alaska. The film opens with 
a winter trip up the Alaska Highway to An- 
chorage. Pictures of a carnival in Anchor- 
age include dog-sled racing, Eskimo folk 
dancing, and a ball game on snowshoes. 
Summer scenes show bathing and street 
scenes such as are found in a typical city 
on the mainland. A modern school is shown. 
The historical background of Alaska is given, 
prior to its statehood including time of dis- 
covery, purchase by the United States, and 
the gold rush. Interesting pictures of the 
topography of Alaska include the Katmai 
volcanic area, the Valley of 10,000 Smokes, 
high rugged mountains including Mount Mc- 
Kinley, glaciers, moraines, formation of ice- 
bergs, the tundra, and rivers. Pictures of 





Godfrey 


for Researchers, 
Teachers, Students 


Godfrey molecularmodels | 
give best representation \eae 
of van der Waals’ and co- \ 

valent radii—a true pic- 
ture of steric hindrance. 
Models of small ring com- 
pounds and bicyclic com- 


Show flexibility and resil- 
ience of actual molecules. 








MOLECULAR MODEL KIT 


Plus NEW SUPPLEMENTARY MODELS 





pounds easily made. NEW suppiementary Atoms: 


15 new atoms just designed—35 
elements may be represented in 65 
valence states, using only 26 dif- 
ferent atoms. 


Write for Full Detaila 


BRONWILL SCIENTIFIC | 
A Division of Will Corporation 






\ Indole and 9,11 
Linolec acid clusters. 


278 N. Goodman Street 


Rochester 3, New York 





New science- 
teaching aid 
highly successful 


in classroom tests 


SINGING SCIENCE RECORD 
proves effective learning and 
motivation tool, Grade 2 and up 
— U. of Illinois educator reports 


The use of specially composed songs to 
teach elementary science is a highly effective 
aid for grade teachers who lack science 
training—according to a recent study con- 
ducted in Urbana, IIl., classrooms by Dr. 
J. Richard Suchman, Professor of Education 
at the University of Illinois and Director 
of Illinois Inquiry Studies. 

In carefully controlled tests involving 747 
pupils in Grades 2, 4 and 6, he examined the 
value of Space Songs—a 12”, 3344 rpm rec- 
ord conveying simple factual information 
about outer space through the lyrics of 16 
catchy, singable tunes. The songs markedly 
accelerated “concept building and produc- 
tive thinking” in all three grades, the educa- 
tor concludes in a 12-page report. 

“The consensus among teachers using the 
record,” Dr. Suchman notes, “was that the 
children were strongly attracted to the songs, 
that there was intense interest in the science 
content of the lyrics, and that conceptual 
growth did occur.” 

Space Songs is one of a new series of 
Singing Science Records, developed by the 
Science Materials Center, creators and dis- 
tributors of teaching aids for the nation’s 
schools. Music and lyrics are composed by 
the well-known children’s songwriting team, 
Zaret and Singer, in consultation with sci- 
entific authorities. 

The series also includes Songs for Nature 
Study, Energy and Motion, Weather and 
Climate—each priced at $3.95. Songbooks, 
with complete lyrics and piano score, are 
available at $1.00 each. 








FREE... . Fill in below to obtain compli- 
mentary copy of complete Suchman Survey 
Report, along with free 7”, 78 rpm sample 
record of 4 typical Singing-Science songs. 


SCIENCE MATERIALS CENTER, Dept. M-282 
59 Fourth Avenue, New York 3, N. Y. 
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KYMOGRAPH 
TEACHING KIT 


Harvard Apparatus Co., Inc., has prepared a special Kymograph 
Kit, housed in a fitted case, with which the majority of basic experi- 
ments in physiology can be performed. The contents of the Kit are 
described in the NDEA Purchase Guide. 

The Kit is built around an Electric Kymograph. Using this instru- 
ment one can make continuous and visible recordings of the many 
physiological phenomena which can be translated into motion. 
Included in the Kit are instruments and levers which will translate 
into motion such events as changes in pressure, temperature, electric 
current, growth and movement. Also included are accessories and 
supplies, as well as a copy of Zoethout’s “Laboratory Experiments 
in Physiology”. This book gives details of many experiments using 

the apparatus furnished in the Kit. 

The apparatus contained in the Kit is ruggedly constructed. Its 
versatility allows students to plan and execute their own experiments. 
All pieces of apparatus are also available singly, thus permitting the 
teacher to build a collection of apparatus which will meet his par- 
ticular needs. 

Harvard Apparatus Co., Inc., seeks to promote better science 
teaching by offering for student use apparatus of the same quality 
as that found in medical schools and research institutions. As the 
Company is a non-profit organization, all apparatus is made avail- 
ab’e at the lowest possible cost. 





Our Catalog 1960-61 and Data Sheet 1000-Kit are available on request. 


HARVARD APPARATUS CO., INC. - Dover, Mass., U.S. A. 


(a non-profit organization) 














‘ 


CONTENTS OF THE STANDARD KIT #1000 (illustrated) 

Electric Kymograph Plethysmograph 

Kymograph Paper Pneumograph 

Induction Stimulator Clamps 

Flat Base Stand Colophonium Cement 

Levers Signal Magnet 

Small Scale Pan Frog Board 

10g. Weights Pruning Fork 

Marey Tambour Stvlus 

Silver Electrode Fitted Case, 22” x 12” x 12” 
$198.00—f.o.b. Dover, Mass. 
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wildlife includes bears, moose, caribou, fox, 
and some ffish. Industrial development 
is shown through gold and tin mining, 
the Alaska Railroad, hydroelectric plants, 
fishing fleets, logging operations and a large 
pulp mill. Scenes showing life on farms are 
included. Would probably be of greater use 
in social studies. However has appropriate 
science material. For upper elementary and 
junior high, also for adult groups. 20 min. 
Color $195. 1960. Northern Films, Box 98, 
Main Office Station, Seattle 11, Wash. 


The Classification of Birds. These Koda- 
chrome slides made from the paintings of 
William C. Dilger show the external features 
which distinguish each of the seventy-five 


North American bird families. Includes sin- 
gle detailed superb photographs of a typical 
member of each bird family. The slides 
might serve as a substitute for a synoptic- 
skin or mounted-bird collection. Other sets 
available include: Birds of House and Gar- 
den, Birds of Woods and Fields, Birds of the 
Marshes, Breeding Cycle of Birds, Colora- 
tion of Birds, North American Shore Birds, 
and Natural History of the Waterford. Rec- 
ommended for high school biology and col- 
lege classes in the biological sciences, par- 
ticularly ornithology. The Classification of 
Birds—Kodachrome Slides. 175 slides (2” 
x 2”). $111. 1960. (Individual single slides 
may be purchased also.) David G. Allen, 23 
Sapsucker Woods Road, Ithaca, N. Y. 





Stroboscopes, St. Louis Motors, other LOW 
priced quality science equipment . . . write 
for FREE Catalogs. 








36” high, 14” alum. oblates and frame .. . kit 
includes all necessary parts and drawings, and 
directions, as above. 
$37.50 Post Paid 
Deluxe Model—w. ball bearing motor, assembled, 
delivers 12 microamp current. Warranted 5 yrs. or 
2000 operating hours. F.O.B. Buffalo—$128.00. 
Other models to 1,000,000v. 
VACUUM EQUIPMENT 
‘ Mech Pumps for pressure—range—l Atmosphere down to 150 microns................ $34.50 
2 } Diffusion Pumps for pressure—range—down to .01 micromns.............cc00ccccccccecceceseeeeee $18.50 
S McLeod Gauges for range—1 Micron to 1000 microns................ccccccccccsccccsseceseecceceeeeees $14.00 





200,000 Volts — KITS $24.50 Post Paid 


(can be assembled with pliers and screw driver) 


Specifications—-17” high, 7” diameter, 200,000 volt 
potential. 1.5 to 2.5 microamp Current, 0-90% 
relative humidity range. Life-of-service . . . over 
1000 operating hours 110v 60 eycle AC motor, 
insulating column of unbreakable vinyl chloride, oil 
impregnated bronze bearings, aluminum base, hous- 
ing, frame and charge collection 5 Ibs. 

Fully Assembled $39.50 

Post Paid 


500,000 Volts — Kit or Assembled 





MORRIS and LEE 


294 ELM ST., Buffalo 3, N.Y. 











circumference. 
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Presenting a motor driven recording drum that is very suitable 
for student experiments and general experimental work. 


The driving mechanism, consisting of an induction motor and gear 
box, is housed in the aluminum base. Five speeds are provided—0.44, 
2.2, 11, 54 and 270 centimeters per minute. Care has been exercised 
to provide speeds that will be suitable for all student experiments. 
Any one of the five speeds may be selected at will. Simply rotate the 
speed control knob to the desired position while the motor is run- 
ning. The chart drum (aluminum) is 15 cm. high and 50 ecm. in 


A special feature of this kymograph is the convenient drilled and 
tapped base for attaching the long paper extension (No, 70-128). 


Extension is attached by removing the two acorn nuts and attaching 


Very suitable 
for student 
and general 


may be made. 


the drilled end plate to the base. Paper records 225 cm. in length 


work No. 70-060—Kymograph-Bird, complete as illustrated. 


PHIPPS ABIRD, ine. 


Manufacturers & Distributors of Scientific Equipment 
/ Pa ? 6th& Byrd Streets - Richmond, Va. 
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As a regular feature of The Science Teacher, the 
calendar will list meetings or events of interest to 
science teachers which are national or regional 
in scope. Send your dates to TST’s calendar editor 


as early as possible. 








September 3-8, 1961: American Chemical 
Society, 140th National Meeting, Chicago, 
Illinois 

September 4-5, 1961: NSTA Regional Con- 
ference, Oklahoma State University, 
Stillwater, Oklahoma 

September 8-9, 1961: NSTA Regional Con- 
ference, University of North Carolina, 
Chapel Hill, North Carolina 

September 22-23, 1961: NSTA_ Regional 
Conference, University of Nebraska, Lin- 
coln, Nebraska 

September 28-30, 1961: NSTA Regional 
Conference, Vocational High School, 
Minneapolis, Minnesota 


October 6-7, 1961: NSTA Regional Con- 
ference, Bradford Hotel, Boston, Mass- 
achusetts 


October 13-14, 1961: NSTA Regional Con- 
ference, Sheraton Hotel, Portland, Ore- 
gon 


October 20-21, 1961: NSTA Regional Con- 
ference, Netherland Hilton Hotel, Cincin- 
nati, Ohio 


October 26-27, 1961: Association for the 
Education of Teachers in Science, Annual 
Fall Regional Meeting, Columbia Uni- 
versity, New York City 


November 5-11, 1961: American Education 
Week, Theme: Your School—Time for 
a Progress Report 


November 23-25, 1961: 61st Annual Meet- 
ing, Central Association of Science and 
Mathematics Teachers, Sheraton Chicago 
Hotel, Chicago, Illinois 

December 26-30, 1961: NSTA Annual 
Winter Meeting in conjunction with 128th 
meeting of the American Association for 
the Advancement of Science, Denver, 
Colorado 

January 24-27, 1962: Annual Meeting, 
American Association of Physics Teach- 
ers, Statler-Hilton Hotel, New York City 
(Joint meeting with the American Physi- 
cal Society) 

February 21-24, 1962: 35th Annual Meeting, 
National Association for Research in 
Science Teaching, Willard Hotel, Wash- 
ington, D. C. 

March 9-14, 1962: NSTA Tenth Annual 
National Convention, San _ Francisco, 
California 


April 15-18, 1962: 40th Annual Conven- 
tion, National Council of Teachers of 
Mathematics, Jack Tar Hotel, San Fran- 
cisco, California 
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The NEW 


MICROSCOPE 


| Magnification 
X120 


— 
7 
— 
— 


+ 


: See se” 


Fixed focus 
for slides 
and 











test tubes 





Wide assortment of prepared 
slides priced less than + what 
you are now paying. 

Students can prepare their 
own slides swiftly and simply 


for only 3 cents each. 


* oe * 

Best of all a special test 
tube costing only 6 cents 
allows the individual, slow 
penetrating study of pond life 
and brings a fresh sense of 
discovery to the classroom. 


Bring YOUR students 
a big, important step 
closer to nature. 


The price of $1.95 per Microscope 


APPARATUS & 


EQUIPMENT 





The Recording Timer Kit, No. 2200. Part 
of the PSSC equipment. The recording timer 
is adapted from an ordinary doorbell. It is 
used for making time interval marks on a 
tape pulled under a piece of carbon paper 
struck by the doorbell clapper. As a demon- 
stration, the timer may be used in the cal- 
culation of the gravitational acceleration 
constant. A tape is pulled through the timer 
by means of attaching it to a weight which 
is allowed to fall from a height of about 
seven feet. The Macalaster Bicknell model is 
a definite improvement over some former 
models in several respects. The staples em- 
ployed as tape guides make for less manip- 
ulation in the feeding of tape; also a 
circular disc carbon-paper arrangement 
simplifies feeding so that no manual feeding 
is necessary. Some difficulty was experienced 
in determining the time interval using the 
hand operated strobe disc because of the 
frequency of vibration of the clapper oper- 
ated by a 1'%-volt dry cell. Two possible 
methods for alleviating the condition are: 
(1) to use a small variable resistor in the 
circuit to control the frequency; (2) to drill 
a hole in the extreme end of the clapper and 
fit with a small, flathead machine bolt to 
which one or more nuts might be fastened 
to slow the rate of vibration. A clothespin 
clipped to the end of the clapper is another 
effective means of reducing the rate. $2.25. 
Macalaster Bicknell Corporation, 253 Nor- 
folk St., Cambridge 39, Mass. 


The Electrostatics Kit, No. 1000. Part of 
the PSSC equipment. This kit contains the 
necessary assortment of materials to produce 


electric charges, apply them to objects under 
test, and to insulate adequately charged ob- 
jects and position them for examination. 
Two types of plastic strips with rubbing 
cloths yield positive and negative charges. 
The cloths are somewhat difficult to identify; 
a spot of dye on one of them would make 
identification easier than the “by the feel” 
method suggested. A graphite paint is in- 
cluded (for coating the pith balls) to assure 
a uniform charge. The pith balls are sus- 
pended by nylon filaments or supported on 
plastic insulator sticks with clothespin bases. 
The latter arrangement makes possible the 
quantitative measurements required in the 
second group of PSSC experiments. The first 
group of two experiments is that of the 
conventional qualitative type. Kit is designed 
for use by an entire class (about 24 
students) providing an economical means 
for supplying necessary equipment. $9.50. 
Macalaster Bicknell Corporation, 253 Nor- 
folk St. Cambridge 39, Mass. 


The Hand Stroboscope, No. 2700. One of 
the devices in PSSC equipment. Little need 
be said concerning the stroboscope disc ex- 
cept that it virtually duplicates the twelve-slit 
“masonite” disc previously available. It is 
easily assembled, sufficiently sturdy, and 
entirely adequate for the purpose for which 
it is intended: measurement of short-time 
intervals and the study of periodic waves in 
the ripple tank. One stroboscope for each 
two students in class is recommended. 85¢. 
Macalaster Bicknell Company, 253 Norfolk 
St., Cambridge 39, Mass. 


Collision in Two-Dimension Kit. What 
happens when two objects collide? Kit was 
designed to give an answer. Intended for 
PSSC experiments. Illustrates how momen- 
tum is conserved in a collision; and.in the 
case of a perfectly elastic collision, how 
kinetic energy is conserved. Equipment in- 
cludes: two small steel balls, a lighter glass 


















Research type coated 


®@ Standard quality coarse 
and fine adjustment 


BROADFIELD TEACHING MICROSCOPE 


APPROXIMATELY 50°% MORE VIEWING AREA 
15 WAYS BETTER! 
oe 


® Deluxe attachable illu- 


optics minator available 
® Sturdy, well balanced © Stand inclinable to 90° 
stand @ Quality mechanical 


stage available at 
moderate cost 











permits individual student use — fifty oe ° aes : 
al 5 hea RE Swift New type built-in rack © Eyepiece locked for 
a had for one conventional Broadfield aa safety, vesioveble fer 
. icroscope J 
Send for descriptive booklet — or better oo toma balance of “ ee ids diet. 
yet order a sample set of Microscope. @ Built-in condenser N.A. ance on 4 mm. Objec- 
slides and test tube for only $2.00 : 
postage paid 0.65 tive, better N.A. 0.65 
® Disc diaphragm for ® Rugged construction, 
a ; aperture opening superior finish 
‘ amare ® Color coded Objectives © Extra large stage 
ws Ealing eaepenaven a for easy selection 90 mm. x 120 mm. 
~ - In Modern Sand Finish. Complete in Shipping Carton 






ONLY 
71 55 EACH 
In Lots of 5 


79.50 each, on 
single order 


33 University Road, 
_ Cambridge 38, Massachusetts 


SWIFT INSTRUMENTS, Inc. 


1572 N. FOURTH STREET © SAN JOSE, CALIFORNIA 
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ball, and a track on which to roll the balls. 


Sundial. This sturdy, attractive, bronze 


plainly. The gnomon is securely attached. 























ab- Marks on carbon pap:r show the motions sundial would be a decorative asset to any Detailed instructions for orienting the dial 
_ after the collision. Laboratory manual sup- school yard, as well as a tool to study time and constructing a base are _ included. 
ing plies experimental procedure permitting a and the apparent movement of the sun. It Useful apparatus in elementary instruction. 
class to gather enough information during is 13% inches in diameter with its face $10. Edmund Scientific Company, 101 East 
fy; one double laboratory period to keep busy showing sun-fast and sun-slow corrections Gloucester Pike, Barrington, N. J. 
ke for several days. They can_ investigate 
el momentum and kinetic energy distribution 
ae in elastic head-on and oblique collisions 
eed involving equal and unequal masses. Appli- ; 
vss cation of the results to modern nuclear preparing 
on physics, such as the scattering of photons by 
8 electrons, would be an appropriate and ex- young men for 
: - cellent follow-up to such a study. Two kits 
he recommended for each four students. 2 . 
rst Catalogue No. 400. $1.65. 1960. Macalaster engineering careers | 
i Bicknell Corporation, 253 Norfolk St., Cam- 
34 bridge 39, Mass. The Milwaukee School of Engineering 
ins Starfinder-Celestial Globe. A valuable tool Offers 4-year programs leading to — 
i fo gain an understanding of the apparent Science deres jn lectreal or mechan 
oF motions of the sun, planets, and stars. institute courses lead to Associate in Applied 
Identifying stars and recognizing constel- Science degrees in computer, electrical pow- 
lations become easier by visualizing them on er, electronic communications, air condi- 
of a sphere. Teachers of earth and space science _ tioning, industrial, and metallurgical tech- 
ed courses will find this globe a great asset. The nology. Selected pre-technology subjects 
ev? dark blue background makes the stars, con- pe aap for pre yet et at so 
shit i C elr secondary school education In prepa- 
is cos be on sa sae a ration for college-level study. Scholarships, 
ad ogee Aegghti Ki , Plotti f other financial aids, and graduate placement 
os yon marking. Plotting Of service available. 
<1 — sun, moon, and earth Satellite posi- New Classes Start Quarterly 
, ions is simplified. A brief manual is in- QCTOBER - JANUARY + APRIL « JULY 
in cluded which describes the simple practical write for FREE General Catalog 
ch use of the globe. Produced by Rand Mc- i . e 
6. Nally. $19.95. Edmund Scientific Company, M | Iwa u ke e Ss : h oO ol of E n g ineerin g 
otk 101 East Gloucester Pike, Barrington, N. J. DEPT. ST-961 * 1026 NORTH MILWAUKEE STREET * MILWAUKEE 1. WISCONSIN 
nat 
/as 
for 
n- 
NASSAU WEATHER DIALS 
OW 
in- 
ass FOR SCIENCE TEACHING 
mm] AND SCHOOL DISPLAY 
The Nassau Weather Dials are the essential teaching instruments in science 
. courses and/or meteorology, and weather indicators of general student and 
; community interest. The 5 dials, actuated by outdoor sensors, show indoors 
wind speed and wind direction, barometric pressure, temperature, relative 
humidity. Each dial face measures 4” in diameter—each case has a 54%” 
mounting flange for easy fixing to wall or flat surface. The temperature unit 
will indicate recent maximum and minimum temperatures at the touch of a 
button, as well as the current reading. 
1 Wind instruments employ a 7-conductor, low voltage cable to connect 
anemometer and wind vane on roof to indoor indicators. Temperature and 
a " humidity units are exposed outdoors in special shields and connected by 
| Barometric Pressure 5-conductor cables to indoor indicators. Instruments may be remoted as far 
t as 200 ft. from indicators. Further distances with special factory calibration. 
Barometer is self-contained and requires no outside connection. 
yr All instruments except the barometer will operate on 115v. electric 
or current. ON-OFF switch provided for intermittent operation. 
Instruments are complete with all accessories, ready for operation. 60’ 
i. cable provided, as well as mast for wind instruments and shields of tempera- 
= ture and humidity sensors. 
" Cases available in brass finish or polished chrome. 
#410 WIND SPEED SYSTEM $ 64.50 
e #310 ANEROID BAROMETER $ 49.50 
#411 WIND DIRECTION SYSTEM $ 84.50 


#146 REMOTE TEMPERATURE SYSTEM $150.00 
#218 REMOTE HUMIDITY SYSTEM $ 150.00 


SCIENCE ASSOCIATES. Ine. 
P. O. Box 216 194 Nassau Street Princeton, N. J. 


Write for complete catalog of weather instruments and teaching aids. 








Temperature 





Relative Humidity 
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WINGS TO THE FUTURE 


Dreaming? Perhaps. But the air- 
plane was a dream within the life- 
time of men now living, and space- 
flight was thought absurd by our 
generation. Who can say where our 
students, grown, will find their paths 
to destiny? 

But dreams are not enough. Their 
accomplishment takes vision and un- 
derstanding. Teachers such as you 
provide the vision. Good books can 
help provide the understanding. This 
is an age of science — unlimited 
in its possibilities. We are proud to 
offer you fine books on science—tools 
—wings to the future—to assist you 
in imparting a love of discovery and 
a basic grasp of man’s current think- 
ing. Books for every school level. 

What level do you teach? High 
school? Have you seen the Ann 


NOBLE and NOBLE PS 


67 Irving Place 





verre 


vrrerery 


Arbor Science Library for gifted 
secondary students? John Kiernan 
called it “the best series I have yet 
encountered of short, readable, well- 
illustrated books on the basic facts 
of science.” 


Elementary school or junior high? 
Do you know about the brand new 
How and Why Wonder Books? 
Twenty-one titles edited by Dr. Paul 
E. Blackwood of the Office of Educa- 
tion; highly praised by using 
teachers. 


Both of these series are available 
in cloth (for durability) and in pa- 
per (you can get all twenty-one How 
and Why Wonder Books in paper for 
only $8.89 postpaid). Write for your 
rng complete catalog today to Dept. 


Pei PUBLISHERS, Inc. 


New York 3, N.Y. 
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Please forget 
what 

anyone has 
told you 
before 

about 
student 
microscopes! 


New 
from Elgeet— 
a student 
microscope 
for under $75 


Precision... AND features never before EYEPIECE—hard-coated 10x ILLUMINATION CONTROL—Revolving 
made available in a microscope under Huygenian; may be locked inif desired. aperture disc with positive click stops. 
$100... The new Model SS series incor- STAGE—Focusing by stage movement LIGHT SOURCE—Plano-concave mirror. 





porates focusing by stage movement, —eyepiece never moves— 15w. LSK illuminator available. 
easily accessible coarse and fine adjust- | Extra-large (90x120mm). Stainless CONDENSER—Built-in N.A. 0.65. 
ment controls, mirror or illuminator _ steel clips. FINISH—Durable, handsome, pearl gray, 
models...and all features outlined on §OBJECTIVES—Hard-coated, parfocal baked enamel with chrome-plated parts. 
this page. Sounds unbelievable? Order and achromatic. CARRY CASE—Fitted hardwood case 
a sample today—compare! SS-2—10X and 40X; SS-3—4X, with lock and key. 
10X and 40X. PRICES—SS-2—$69.95; lot of 5—$62.95 
There are ELcEET-oLympus microscores ina STAND—Full-size, balanced, SS-2 (with illuminator)—$76.45; 
range from this new SS series up to the |‘ Permitting a 90° arm movement. lot of 5—$68.80 
famed Elgeet “New Slant” models pricedto FOCUS CONTROLS—Large, easily SS-3—$79.50; lot of 5—$71.55 
approx. $175.00. Write for literature ES-660. maneuverable COARSE and FINE SS-3 (with illuminator) $86.00; 


& adjustment knobs. lot of 5—$77.40. 
geet SCIENTIFIC INSTRUMENT DIVISION, 838 Smith Street, Rochester, N. Y. 
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THE POPULAR 


An unbeatable balance for general 


_ laboratory weighings, specific gravity 
311 Gram work, and preweighing, the CENT-O- 







CAPACITY 






SENSITIVITY GRAM is an accepted pace setter: in 






01 Gram its field. 


As well as being portable, this bal- 
ance is adaptable for use in many 
fields. 

The 311 gram capacity is higher than 
any balance of its type through use 
of two 100 gram self stored attach- 
ment weights. 

Comes equipped with stainless steel 
bows, pan (3-3/4” dia. x 1/2” deep) 
and specific gravity platform. 























CAPACITY 
2610 Gram 


SENSITIVITY 





.05 Gram 











OHAUS SCALE CORPORATION 
1050 COMMERCE AVENUE UNION, NEW JERSEY 





